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Acceleration in Symmetry Detection by Local Max/Min

Filtering of High Contrast Pixels

Student: Chun-Hung Chen Advisor: Dr. Cheng-Chung Lin

Institute'of Computer Science and Engineering

National Chiao Tung University

Abstract

The speed of a symmetry detection process is in general determined by the
number of feature points(Potentially Symmetrical Areas), on which symmetrical
information are estimated for determining the existence and location of one (or
more) axis of symmetry.

The study of feature point reduction by the proposing the use of local
max/min points In association with contrast and a specific pattern in gradient
structure will be reported in this thesis.- The amount of reduction in feature
points was found to be significant as compared to an existent symmetry
detection system in the lab without degrading the performance in the accuracy of

symmetry axis computation.

Keywords: Symmetry Detection, Feature Point, Gradient-Derived Information,
Potentially Symmetrical Areas, Critical Point, Graphic Outline.
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%J%;% }isdﬁL'* - (pxd, @;% flii(x,y))?ﬁé}ixﬁrﬁ?:

LCp,, = Lmax — Lmin (3-2)
w. max_gsi’jsg LX+i,y+)) (3-3)
Limin, = min_n;; n L(x 41,y +7) (3-4)

ERRGERARFEE LC R g A g2 - B nxn Y (mask) o
BEHPGOE - BRALEFEE > § B 5 F Dy (hf i
(t,y) DB > #HERE Y oo BEERFRA S NRBR R E Ly,
2 AR B E Lppp 7 ERABEERXE Lpax 2R EB B Ly L E

ek g 1 LG,
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3.1.2.2 # A & F# (Gradient Vector)

=3 HARAFPEFTATLR(Z: R » | - FARBE)
B THEE TR AERE

VL) = (g 9y) = (=, = (3-5)

oy
n
2

Ix = Zi=

_22 Mz(l-l- ,] +—)><L(x+ly+]) (3-6)

n

gy = X! aXi aMi(+3,j+)XLEx+Ly+)) (37
2 2

HY Lix,y) %47 (x,y) AfEax R E > 1% prewitt 2 & & sobel i
¥ & e B eh R & E 17 ¥ 4 (convolution) » 7 & B[ F 5] g, g, BB X

fey a3 e REEFLE o

-15-
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3 1 Sy 1
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-1 -1 —1l e i |
1 0 17 0 1 |
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-1 0 1| 1 0 1

Blz -4 B w &5 a My~ My, 48 (= @ Prewitt ; - & Sobel)

3.1.2.3 #HFB-WA54 5x
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- REE( Wy, ) E e L BT < 2R B P (Threshold > Wry) -
FANERBIE IR, EFRFELZEF A e e di iR AL
B RefFpR > e G FBHERALR - NUTLHFREG e e dEL o
R e 28T .

1740 Sl SR e A

W,

Px,y

= W) =37 3 0@+ Ly+) (3-9)

2

1, 8(y)—0x+iy+)) <6,

06+ LIED =g ooy = oGt iy + Nl xges *20

FAEW, s () Bt e AR E 0 O(x 4Ly 4j) & HETA R
BHAEYE (c+iy+)) & (xy) FEI LT L3 Bt 00y 5
B Coy) R 2o O R wEwdT LiFaniiide R o - ¥e
g @ G FBAGFR S LB |3 O > RIfES ok 855 - &
o

R e g F

W,

Dx,y

=W(x,y) = Wry (3-11)
BH R v e Rl A FAEE S nxn Y > BFEH

LB AEFEE > F AT AP B EEL Y v REEEY

R GFe? e RS e B RG-10) 0 RO ERGFPHRR

PALEE E( Wy, )0 FIS o F W, AR B A EEE (nxn)f B
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T B pee chy &
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¥ Hc B F,«(Feature Image) :
Ed THEE N N ARG BR o B o R R py,
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Fl(px+i.y+j) =1, if GOI(px.y) =1 Cl(p“idfﬂ') =1vije [_g'g]

(3-13)
F,(pxﬂ-,yﬂ-) =0, otherwise
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pi = (X, )
pj = (x;,¥))

> Vipy X |VL(x; , y:)l
< VLpy X [VL(x, vl (3-14)

(3-14)

(=)

5
¥ ¥ i -
P EX 22} A0 3
i R A FEE T AL k=Y, 7 B2 B S e B
e T I A

[VL(x;, v ' [VL(xi, yi)l (3-14)

F VL(x, y)| = |VL(x; , y)| A28 VLpy X [VL(x;, y)| > RIS % 5 5 ok
2 pcpj AL o

A B Vipy # 5 - AELEEFF OB GRA - Vi o B
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oyl 21 B AT A BHRERAE S v AHESE . FRT OF R
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B2 2 e 120 A 0+ 90 Uk 2L AT 2 AR (2T ok
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BALE Oy 0B G F B piop; R HERE R LIRS R B HfRE

-24-



RS Oy B R - BEE S EF AR BGR Oy L B

PR A B it 3 (3-14) % Vigy F - fehfrite Bt v i

TRP 0 EEB IR PFRY Oy 5P B R L A

ifﬁ. HTH °

Fobo Bz-100 0 0= 4

-25-



3. 2

S ICATED TR

p e Bz 115 A2 B G2 $HALE Rl AL -

A& EIARE

A AR ALY ITLEL D E

%é/}%/ﬁ»‘l /f’ vz B A )

Fo 48

v

P R i e
(%é%ﬁ/ﬁ»)

v

EREE S A

PREACS %?‘bﬁﬂ- P

% (- FFE

B0® FALE R
€=7::33))

v

S &

> | <

% (= I

HA =R 2 R

Bl =11 22 5B S0 0 RIn

-26 -

F(Z)FF &

\4



BAEARZ 112 % (- )P B endfi® > ¢ L3 7 4 424 # (Color
Conversion) > d ﬁi%] 2o 2R e A A e B (A3, 1L 1A ) o T AL PR
POATT R > & ks * gk T f i (Bilateral Filter) o

EFpp Tt i - 2R Rk ad 28 RELF LT TS
(spatial domain » 17 % J= pedir & 30) ¥ 55 B &5 (intensity domain » 12 8% ik 4 Fe
54 )iF® #7T 9 it (Gaussian smoothing) ks (= /gk [16]) » 2 &% 2z &
E (éi,?% LITD)

1
BF(Lp) = K_quEIp GO'S(”p i CI||) Gai(|Lp B qu)Lq (3-17)

H¥ BF(L,) %% p SBEw Ak d@enEs L, & L, » %3
Ak p B q AN ELD SikE p FUREERR G, & Gy A AT
F¥ 3 2755 BRI e 2T TR 1 dlic o SEF AP EESCE p U B HT o S dE

KB L T RALINGE p UAM o S KA TS 0 K

p
Lo AR S H PR AT 1A
o, (lp = alD =5z exp (- =2F) (318
6ol = Lol) = gy exp (L2l 319)
Ky = Yqe1 Goy (0 = qll) G5, (|Lp — Lg]) (3-20)

A % og=19r0; =1 I, 3 80x80 -
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B e

Bilateral filter weights at the central pixel

Spatial weight Intensity weight

Input Result

Multiplical Intensiidge
and spatial weights

W=-12 fEfimi Eipic s (2 e [170)

0 1282-18095  5CM 0 128218095  5CM

s ™ s == s s ™ s = |

M=-13 25 R4M 0 + 85 7 ik Tk 8 am
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A SE ez ¢ T4 F 4 %2 (Hough Transform)
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