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A Method of Enhancing the Quality of Reconstructed
Image in Digital Holography

WANG Yan-ping, LV Xiao-xu, ZHONG Li-yun
(Faculty of Science, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Aiming at the question that the existence of zero — order image and conjugate image has certain effect
on the quality of reconstructed images in digital holography, a method of four — step phase — shifting digital holog-
raphy is presented, in which four phase — shifting off — axis digital holograms are made to add operation, and zero
— order image and conjugate image are preferably eliminated. Not only is the signal — noise ratio improved, but
also the quality of reconstructed images is enhanced.
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In(x,y) = |[R|?+|0[>+R*0 + RO* (1)
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Iy(k,1) = IH(x,y)rect(L%,Lly) X ; 2138(95 - kAx,y - lAy) (2)
Hep kMl BEBE(- N./2<k<N./2, -N,/2<1 < N,/2),Ax FlAy Fon42 B EFHE LR
g, o Ax = L,/N,,Ay = L,/N,.
TERF 2 BAR P B AT A
U (kAx,1Ay) = Rp(k,1)Iy(k,1) = Rp|R|?>+ Rp|O|?>+ RpR* O + RyRD*  (3)
He Ry %Jﬂi+%;ﬂﬁﬂﬁﬁ§&?¥ﬁﬁﬂﬁ'ﬁiﬁ HA:

Rp(k,l) = ARexp[t (kx,kAx + klAy)] (4)

(3) ﬁ*?ﬁ—lﬁ&%_lﬁjﬁﬁﬁfﬁiﬁﬁ T ERBG B =IHEIN T IR, N TG 1
Xt BLIE BT 4 B B AT BT, X = MR B R B AR e R
LR AR, SR « /2, IASE R HIA -

R, = epx(O)R(x,y),Rz = exp(irf/Z)R(x,y) = iR(x,y)

R3 = epx(ir)R(x,y) = - R(x,y),Rs = exp(i3x/2)R(x,y) = iR(x,y) (5)
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Ii(x,y) = [R[*+|0[*+R{0 + RO* (6)
I(x,y) = [R[*+|0[*+R;0 + RO (7)
I3(x,y) = |[R|>+ 0>+ R§0 + R;0" (8)
Is(x,y) = |[R|?+|0|>+R{0 + R,O* (9)
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W(x,y) = Ril\(x,y) + Roli(x,y) + Rylx(x,y) + R3I3(x,y) + Ryly(x,y) = 4| R|?20  (10)

B (10) NATFEH  FRG R ILPGER 0 OB R, T T B35 05 R AR Y6 B AT BE He . 4% b7
B, RA Rt R L, BVt ok ik R A % BRI S R S 2 B B B P R PR A
[A].

WREEN vy Vi, RS d, )WEFEs, b,

d, /4—[(S—x)2+(77—y)2]2 (11)

B, LR A B R AT AR FETR R B R H

re,y) = ieXp[—;{%(Sz + 79 XJi:Ji:W(x,y)eXp[—,%[xz +y2]] x eXp[%(xE + yp)]ldxdy (12)
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Fig.3 Comparison between the reconstruction of a digital hologram and that of phaseshifting digital hologram
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