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Fig. 1 Scheme of real-time optical image subtraction
R Y ER Py P 18 PV B
BRI A5 HA £y F f2(e,y), JEW G 89 B R IE 2E  Z8F0 52 551 2853 51

P(

g:(z) = ¥ (1 4 cos2aupx) (1)
Q! g2(x) = Y4 (1 — cos2muex) (2)
M A& I AR AN ETF PORAYE ST R BN P (R ST R B Z A1
ax,yy) = fila,y)g(x) + fola,y)g:(2) (3
TERY T ¢ F0E-F 1 b Ay JIRE A N
ACuye) = FiQuye) * G(u) 4 Fo(u,r) % Go(u) (4)
B, » SRREBHEZEH.FG) = F{fiaag) ) FaQuae) = F {fola,y) i
Gi(u) = F{g(x)} = Mou) + Mo(u — ue) + V46(u =+ ue) (5)
Go(u) = F {g(2)} = Yo(u) — V46Cu — uo) — Y46Cu + ue) (6)
1 F O R AR A ny ¢ TS [R] AT AR BRE R A
u = n/(Af) r = &/ (Af) 7)
FTEMIE I ERCE — = e 2% B R R A
H(u, ) = rectl' Z 2: %o 2%! = <f1 EfLW (8)
L 2w o0 FEFLAB
Hdtwvn 530 AR IIE 2,y FHIW REZRWES B, T2, BT ERFHPIER
A (uyr) = ViOF (e — ugyr) — Folu — ugy2) ] (9)

ol Esp Y E RN TR, ERS I WL TE P LHERESRA
a' (z,y) = LLO(2,y) — Os(z,y)Jexp(j2mux) (10)



12 i1 WEOREE o B RO e T 0 BT B e PO AR IR BT A ik 993

H,0(eoy) 0 (egy) B £iley) 1 FaCeyy) B9 TURIR . T A0 R A58 S0 A B
I" (x,y4) —%IHI(:.y)—()_«(r.y)IZ E11)

BT 45 7 49 of B0 B IRIE AR RS R

3 K RILEER

3.1 TRFWHHHER

Lhr kA EREEMAE 2 FiR. H9, 0ER AKX He-Ne HOER5; sP, B[4 #
2 SP, BHEERE Lo RERY B, L, L. BRRBE, BEEH K 240 mm, M B VH R §
.6 REROECH, FFXK 50 £ZL. He-Ne WOLHEHEB SP AR 2 Lo B R ABERE
BRI REE PP B HE LW PORIRTE G B, BB ACMIBH S, Bl LB HRRE
R4 TE PO L FFTE S, S BIESETE S ALTE AL ST Y6 0 M 5R B Py 6 R AN BB I AT A 38
Rifg:EH.P. B L KT 6.2 6 RYFWFRREBRED L. QT P TE L AESFHLEFE
LIS YE M R P I R R H BRI . B TER AR R 4h H ¥R UL S
FELEHE ZSEERE—E, XHTE CHMEH FUE + 1R — D FHEE#5R
T R E. TRLSHEE . FibEM + 1K — D s SOES (EESE Fm P EBAIRAY
TR HERER.

He-Ne laser

Fig. 2 Experimental setup for real-time image subtraction
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Fig. 3 Experimental result
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A New Method of Real-time Optical Image Subtraction
by Grating Encoding
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Abstract  This paper introduces a new method of real-time optical image subtraction realized
by grating encoding. In this method, two images are encoded by a one dimensional
transmission-reflection grating, while decoding is completed by Fourier filtering. Thus,
amplitude subtraction of the two images will be real-time resulted in the output plane of the
optical system. The principle analysis for the method and experimental result are given.
Finally, a brief discussion is made.
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