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Fig. 1 Optical-electronic system of centroid scale-space transformation

B BT LR AL A P R S A AR AR, B2 QMR E QR RIERARA
H I, B He-Ne #0628 % th A9 4B F o6 S HE B AU A T 47 W3 » £ ol e 4 O 152 52 26 ML O



6 3 HUE F. AAEEZSRRETRERGCEATREESFEORE-ZEZEHR 557

169 19 4 o T K SN R I, @0k FTL, EH TR BRMA B R, 23 CGCH BB
B2 FTIL SEMNTHERLE QT L BIAEEEHTSHABRZEHEH, L£H CCD
PRI ERERRATEN. S HIREERR T —KRE-ZHZE#R. LEQKC/MMEE
SR, R BB LT RE-SR EMTHER.
WS B EERY G ERBZREHBAER, WEEZEBITH blz,yr =
0.5),[Fed i FT R RGE M3, N
F(u,v) = FT(f(z,y)) 4)
B(u,v) = FT(b(z,y;r = 0.5)) (5)
BLHIYE B(u,v) ) CGH, I Z M BER - EH ERAEE L, ﬂﬂﬁiﬁﬁiﬂﬁ+l %
AT RIS T

H(u,v) = F(u,v) X B(u,v) (6)
B8 K B ok arit, 24 1 E B F IRE S Y
FTCHu,v)) = f(z,y) * b(z,y;7 = 0.5) (7
Yt E AT EELES NBIARAER S MR T RE»= 0.5 ¥R - ZRE
%,
23N B RGE AL e fERS, (4) AR
- F.(u,v) = FT(f(z/e,y/e)] (8)
(E)FI(TIREEN
H.(u,v) = F.(u,v) % B(u,v) (9
FT(H.(u,v)]) = f(z/e,y/e) * b(z,y;r = 0.5) o
ﬁﬁﬁﬁtﬂ‘%%(lﬂ} KRG /e T8
S(a,y) % b(e X z,e X yir = 0.5) = f(z,y) *b(z,y;7 = 0.5 X e) (11

B (D ROTLE S, MM AR RS HE RO FERER . M TEEEEr = 0.5mm &
B S50 CGH, A LB £ R E-FE2H LBl r = 0.5 Xe,

4 ERER

ZERHENHRUEEEEEYFRENFREERETE OCRE-ZRERIECERL
(B DEH _EHEEE OMKERE HAEFHTRE-ZRZEHR,
4.1 “HBBRLENER

B 2, (o) FHAER, ), (1), {@1), 1), (f1), () FHREFEZLHEXEr =
0.5mm, 1.5 mm, 2.0 mm, 2.5 mm, 4.0 mm, 5.0 mm B 5 AEHEZ AN ELEE L,
»2), (c2), (d2), (e2), (J2), (@2) PR ETETFEE¥XBr=0.5mm, 1.5mm, 2.0 mm, 2.5
mm, 4.0 mm, 5.0 mm BHAG A BR AR BE- 25 B3 B R . |

BB 2 (b2) ~ (¢2) A LAE B & B3 B /KA BER () BHRE - ZEZERE R
TUER ENREFAT.RE - SHFHEQEMRT HEKRMNEERR G, HMERE
BB HABERPH T EERESRERXEEAEAEN S FEERKHEZEHRET EX
d2), 4 REABRAN, RE- SETEHREGRERT — S 2) XEERFTHEA T EL
3 {E A 0 k28 S B (R AV R 2E AT RE - ZE AR IET T,



558 B = # ¥ 23 %

Fig. 2 Experimental results of binary image
(e) input image; (41} ~ (gl); convolution reyults for r being 0.5, 1.5, 2.0, 2.5, 4.0, and 5. Omm;
(b2} =~ (g2}, scale-space maps of the input image for r being 0.5, 1.5, 2.0, 2.5, 4.0, and 5. 0 mm

; Fig. 3 Experimental results of grey level image
(a) input image; (L1) ~ (4]); convolution results for r being 0.5, 1.5, 2.0, 2.5, 3.0. 4.0, and 5. 0 mm;
(b2) ~ (A2) . scale-space maps of the input image for r being 0.5, 1.5, 2.0, 2.5, 3.0, 4.0, and 5. 0 mm
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Mathematical Morphological Centroid Scale-space Optical-electronic Hybrid
Image Parallel Transformation Using the Approach of Optical
Frequency Filtering by a Complex-valued Kernel

Zhang Yimo Zhao Xiaodong Yue Bing Dai Xiaofang
(ustitute uf Optoelectronics and Precision Engineering, Tianjin University , Tianjin 300072)

Abstract In this paper an approach of frequency- domain filtering has been proposed to
implement mathematical morphological centroid scale-space optical-electronic hybrid image
paralle] transformation, in which the filter has been designed and made by means of CGH
( computer generated holograms ). This filter Iis used as a structure element of the
mathematical morphological centroid scale- space optical- electronic hybrid image p&rallel
processing system. The binary and grey level image centroid scale-space transformation has
been implemented using this approach.
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