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An Improved Object Detection Method using Hausdorff
Distance Modified by Local Pattern Similarity
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Abstract

Face detection is a crucial part of the face recognition system. It determines the performance of
the whole recognition system. Hausdorff distance metric has been used in face detection and
recognition with good results. It defines the distance metric based only on the geometric similarity
between two sets of points. However, not only the geometry but also the local patterns around the
points are available in most cases. In this paper a new Hausdorff distance measure is proposed
that makes hybrid use of the similarity of the geometry and the local patterns around the points.
Several experiments shows that the new method outperforms the conventional method.

» Keyword : Hausdorff distance, BE1&gHPattern Matching), &2 #&(Face detection)

LS PSP S K

T 1 2007.11.3, MAKY © 2007.11.28, AMAKEY : 2007.11.165.
C ISR ARAFeR

% B d7E 20060 wRUE mHATe 98 ATHYL.



148 HE AFEBREE HCEE(2007. 12)

.M E

AE7lee] dE2 FHIAYA A7} =aslel  ARgRb}
AFEY VENZE 48K e AelelA ool ol
A g3 AREA MENZ HET 4 e Bl 7Ed
o wel Ae|§F tlEe] Arslel drs Aoz §7 ¢
volz2 AiQIF K] EAE Fo2 9% B ¢ 39
Zao| g3t FulEn Yok A AR AZ] BE A&,
A, F, 4= F vk AAREEC] AMgEm R
229 9 A HZAAA 2 uFEge] Heges 9l
sl et §-8-Eokl o] &H 1 QJrt. FEol o7 elFe
Y abE Yo RE GSHE] EAdRd o A
o] Agfslofol gt olgjdt EZF HE AL o]F9] 9y
HA ] gl 4Fe dge FA "ok (1)

229 AEE S8 AT ofd W(2), TR B4
HPA(3), SVMI4), AAT(5) § tikgt W] AMgHn
AAHoz giJo] dojxle SN E 24 Wslel ¥
7 dsld] PHo g A= AEIFo] 2THTHE).

Hausdorff Agle 94 vluske FE24 AAd 1%
T} Qtaeld AlgEol gt} Zelde ¥ HAES 98 =
E2A AMgEe] F2 A%E Eolm ¢lH6,7.8).
Hausdorff Azl ¥l F M9 He] 3] M= d&
ARE S48 AalA H] Felth o|Re 2Zet #
Hz Jehln, & J& W9l <deje] & Held Azl H o]
el the JF e Holz g Ho] EAlFthe <Jujott.

Hausdorff AzlE Foizl Heo JAFE AloloA 71314
TS 22 ERolnz o) dio] EFsta gl
e e PRES o|43eR F&T Y 4 Yk <@
Aol Feksled v} HE F99 Az HRE o)&
=& $3E Hausdorff A2)E Ataic,

dubHo g we AS o APL AHEEE F3M
o3 ztzZke] oA FJAEE-Z gixjBel opal ZA)HQ)
AzdEE 72 Yok B =8l HE Alld A=
OE ARE S A3A At ohie} FEo] 71X
e BAAQ ZEQ Azxdee] EXgEsx] £33}
Z5E Aoz Hro FUR HEZY AgEANRE
de WS Akl 9

2711 Hausdorff A2l <3+ ALY TS 20811,
3Me A4 Azd"e] z89 $3¥ Hausdorff #
2 & APt 43oME 4PEE Holu 5FMe 2
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I1. Hausdorff zlofl 2|8 &l gt

2.1 Hausdorff AHz2|

Hausdorff Agle AE9 FATE Aoy AE A3t
£ z2x2d B A9 Az g =8 Felsrer A
gt A={ay,...a,}, B={b,...b,}& F A9
#33 Ao FAggolelm & W A+ BAlele] Hausdorff
Azle t3 Zol Zodt.

H(A,B) =max(h(4,B),h(B,A)) - )

471 h(4,B)=max,c 4 min,c zlla—bllE 3
og s AEE || - o g, 8¢ A=2d 3
& Bz Hausdorff AgjelH,
h(B,A) =max,c zmin,c 4 llb—alle 938
Hausdorff #zlelt}.

h(A4,B)e A4 &3 o 3 Bl &3k 7V 71t
& A9 A=z P R A, F P Aol ¢ He
HE F o] Azt dEf A9 BEE AL Holx d
ollo] Bell &3l Ho| 3k}t ol &Adtie onjoltt.
H(A,B)e Ast B9 4% % el A5 74 3
o] <t He HE ka2 AYE F el JFE Al
o] Az Hejgh= Aelct.

a8y h(4,B)E Maxdile] S0z sl 3%
el 8& H(solated Clutter)Sol thsted of¢ w173}
. & F4lozRe i "olAde 549 el Hol
Hausdorff A2l d2a d3E nFog wolzd ¢
Wz o] Slok g el ARVt dF kA &
oz 22 BAE Zejgich wepx ol FE st
71 S8 kAR 2 & Fghks B HausdorffASE
AHgE) % 8la(8),

e
e

H,(A4,B) =max (h,(4,B),h,(B,A)) - )

h,(A,B) = Kth,e , min,e glla—bll -+ 3)

BagE M= FOHT).
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H,,,(4,B) = max (h,,,(4,B),h,,, (B,A))

minge p llg— B e ®) (0 &X(rotation)

l beEB

2.2 Hausdorff H2l& I%SJ I

A= AAL ead °lUlZl%
€ ZaAldhs AAe dg ®8
Bl &3= A by ExFE =Zd

@ o o] AE WS WS p=(s,,5,,0,t,,t,)° (d) olSftranslation)
o) A E 5 2 B3 3R, o) v Hd e o 22 1. £%, 3™, o|Sof <3t HES! M
23} o] FAIHG Fig 1. Template mattcizknsgl;aﬁ\énsca!mg rotation and

1ot [ cosf sinf Ol 82 00][b:]  Be 2e Re p= ¥R Yse W¥E T,(B)tetn
----- b,=101¢t,||—sinfcosf0|{0 s. 0||b N _

P Y Y 4 BE 7Fed po AES Pl & W FF A= v

oot|l 0 0 1{gouf|r] TTEEPTE .
............................................................................................. ) bE Tk ol An
I;: argmlnpng(A, Tp(B)) .............................. (8)

FolA Gt FuA she 2de] YAl 7t A
2% sl QAR Fo} Ao AU EAF F i
4 32 P2 9usle H(A,T,(B)) & #42 sk v

{a) DXI5k= 2 (object to detection) =

N, =X A=&eE 025t =X =
Hausdorff 2!

Hausdorff A2le $014 4] B Alolel 71544 el
=ehg 12 SRl ol FUPEY AATE M
fozy onrt Tdeha e AZAHRE olgaA @
e 2o 5 A Aele] A BT W o) &
PR} Wlga 9A6l EAE vehle Flad Az of
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Uzl 5 3 3 2R3 Azdde] deht vl&aRE
vehle AzA AZs i 28 w 2o £2 A%
Aol 7Fedit.

F A Aele 71 A d g v 2ol Fgd
Euclidean A2 9|3},

7 Dhax
714 de F A Alel9l Euclidean AZlelw D, &
F A Apld 7ked 7Pt 2 AZeld). AEE BaA
2 JE283e] Aol o EFaAe FE 9E 4 o
(ad2)el Hele AAD F & a,b 799 i) JPS
¢ ¥y #8<E 27] p,q @3 8 W p,qd] AxA A=
€ F e FBATE ol FAF F Sirt

= (P_P)’(q_q) P - a0

lp—pll llg—qll

714 p,q & RE 947} 2] p,qd) 945 BF
R
AT ARl 95EAe gleng tes o] Az
A A d,.& Pt

_1-r

d, =5,

b
Va P od
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(a) b)
a3 2. (a) 5 a,b Alol2 761 2] d
(b) A=H 72| Ae 98t & a,b F
He| IX|H AxuE p,q
Fig. 2. (a) Geometric distance d between point a
and b
(b) Local gray-scale pattern p,q around

point @ and b for calculating
gray-scale distance

ZAA Azsde] 23l $39 Hausdorff Azl o
7} zko] Feld}

H,(A,B)=max(h,(4,B),h,(B,A)) - (12)

713 AR d, sk AzA A 4,9 iF SAE b
Eile A ot F 39 93 vES AdE + ds
golth. a =092 A% Age FA=Ez ARA Aolke
2 2571 2390 a =19 A%e AxE Aol A
Hu Afgez 2% o] ZFHE A$EA 7189
Hausdorff A2l 2-& Zg WA dct
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Ha i} HE FHe TR AR el A2E
250 93 PN E Hol7] Yl G2 g A
dL 39t (2 39 (a)E AAE SHsiaAt TR
Gdoltt. (Id 39 (b)e FuA st Bdgdolth. Al
ZHE g A3 ued] % 7129 Hausdorff Al ¢
3 Azdde (T 3)9 (o) Zo] 7skEel Bygke
v @ile] £ 7Kg B4 ey 548 Axdde
& A2E Zxd 9 AEET= (28 DY (D 2
npel o] Bl fANE Bt Ax AW FHE
o| g3l HE3| BAFgoz A WHS FEsl= Aol
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(c) 7I1& Hausdorff H2lof ofst Etaizint

(d) XX fH FAITE AlS3H ehdzint
17| 3. 7|E ST} Mokt WS 0|23 24k EHEZTL H|w Al
Fg 3. A comparison of object detection resLit between convertional and
new method
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Fg 4. A cormparison of Face detection result between convertional and
new method
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