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A method for enhancing contrast of reconstructed particle image
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Abstract; In order to improve the contrast of a reconstructed image and reduce the effect of directly transmitted light,
conjugate image and defocused image on the focused image of the particle in the reconstruction of a 3-D particle digital
holography , a numerical method was proposed in which the ahove effect can be reduced because of the subtraction of both the
complex amplitudes of the particle in the focused and defoctised planes. The theory of the method was presented. The simulated
results and experimenial examples were shown. This method is useful to slice in-line digital holograms to display only in-focus

particles at a focused plane. Furthermore ,in the reconstruction process,only a single hologram is needed without additional pre- or

post- processing.
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Fig. 1 Recording and reconstruction of in-line holography
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Fig.2 Reconstruction geometry for particles slicing
V0 AR SRR R AR T SR A SR
(ST IR ™ 0wy 4 SR HL B B A R T S (R A
PG SLAR I v, IRE B . BEARTER T FE T
i bt R AR TSR, B AT L 9980 Re (u, )
Fove TIAER A (FEBBE RS N o) AU AT I
(FEELBT B 2/ + Az’ b L T T B0 7 0 &L 9 1

Sy A g)
)

u(x,,v,,2") = Re(u,” ) +u, +u,” +u, +u,
u(x,,y., 2 +Az") =" +u +u," +u, +u; (8)
4 Az EHE /NG R AL RG BRI EE R
IR A B2 TR SR E IR AEX 2
AHBUOEI F AR AR B AL RBORL T AE G, u R
BT AR BRI S R AR 4w (x,,y.,2") M ux,,y.,
2"+ Az") RS PO S IRIE 2R w, T RS, TR T
PRI G L& T RARL T, B

u(x,,y.,2") —ulx,,y.,z2 +Az’) =~ u” (9)
IR SR BERBR ¢ B AR T, RN W R R T B
B

3 HEREIRHFR

T 2R IRy X BRSO TR AR
AR FAR X R B SOR , PE % FIH] MATLABT. 0 %
T E B XS 30 N EARN TSum WERTE BT #1713t
OO, A B RGP R 1024 R x 1024
BEBRERRT A Sum x Spm, {5 BB K AN
632.8nm, {F 1024 {#3F& x 1024 R K x 1000 K%
fE] A (X A 28 TE) RS & 5. 12mm x 5. 12mm X S5mm)

PR TS m (G 30 A/NERU IR 4 2 3 4
R L U2 10 AR T B (D) 2001 (2) 0 i
TP LA S L0 R T4 8 B L SR (5 1
JZ 10 M7 CCD B EY) i 100mm,

P 3a [ 3b A e 0% 1 ST T R

Fig.3  Focused parlicle images in three dilferent planes with direct recon-
struction
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Fig.4 TFocused particle images in three different planes after subtraction
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