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An improved subpixel-level edge detection algorithm based
on orthogonal Fourier=Mellin moment

DANG Hong She, HU Zun Feng, FANG Xin
(School of Electrical & Information , Shanxi University of Science & Technology , Xi’an 710021, China)

Abstract: An improved OFMM subpixel edge location algorithm is presented in the paper. This algorithm firstly makes use of
Canny operator to extract all possible edge points at pixel level and then utilizes subpixel —level edge detection operator. by using
orthogonal Fourier —Mellin moment operator. Experiment results show that this algorithm could achieve equative location accuracy
compared with Zernike and OFMM subpixel edge location operator but consume less operating time.

Key words: computer vision; image processing; subpixel edge detection; OFMM operator

[2]

. . s . 131 . [4-5] . R
NN ° ,TABATABAI A ]
) 1, LYVERS E P
) o M, GHOSAL,  MEHROTAL
, Zernike 81 Ao Lei
o - (OFMM) [o-1y
) o Zernike
, Canny Canny - OFMM ,

[1] , R 20 , ,

) 1

o Hueckel ,

128 www.chinaaet.com ¢ » 2009 2



Computer Technology and lts Applications

o _l// ) Y )
» Canny [ ryyide=o. OFMM
) x +y =1
o , U
— _ Im 251?01"’5?11 )
p=arctan Re[ 260+ b | (3)
1.1 °
Canny , b =mh+k[arcsin V1= =I\/1-1 ]
¢ bo =k V1-1* —kPn (1-%7 ~ll_lz)
; b=k 1= —kl3ln(1+7 Vll—lz) "
. Camny : uy'= 2P [ L2 VI=E Vll'lz)—Zklz\/l—lz
: (bm':—;—kl\/l—lz (10l2+2)+4kl31n(1+7 Vll‘lz)
1.2 Fourier—Mellin ~ (OFMM) :
h=:r—{¢00—k[arcsin\/l—lz VISP )
(1] N\ )
(1) OFMM P 200 10 (3 Adurdy (5)
f(x,y)n m OFMM 2(1 lz);— 5 2¢01 +d)11
l 2m 1 ) \ ’ ’_
A [, [ X Quiexp(ojmoyrdrds D gy costRe 260 | -singIm 20 s bul,
" , (3) 0
L =1/[2(n+1)] L0.(N)=3" (=1)r s )
(n+s+1)! _0% '
[ (n=s)!s!(s+1)! I ’ Ton(r,0) = Qu(7) 5x5 )
exp(imf) , n . Xl _[# +]2V71 C.OSl,lf ©)
Fourier—Mellin ~ (OFMM ) y;v y sing)
&' m=duexp(=ji) (2) ’ z,
s Dun OFMM , ¢ ol o
OFMM ,
(2) OFMM
, OFMM
1 , h
,k ,l 7¢
X o
e \I%
k] 2
. — //’ , .
e S CCD
1 , CCD Mini-
( ) 2009 2 129



Computer Technology and Its Applications

tron MTV -1881EX, 1
MVPCI-V200 &
- ’ Zemike 0.062 000 (20,50) (19.723 7,50.001 7) | (0.276 3,0.0017)
) (30,50) (29.726 9,50.002 1) | (0.273 1,0.002 1)
N . (40,50) (39.717 7,50.012 8) | (0.2823,0.0128)
Intel  OFMM 0.187 000 (20,50) (19.723 7,50.001 7) | (0.2763.,0.0017)
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