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Fig. 2 Spectrum of the intensity at hologram plane

(a) overall frequency band, (b) frequency band after filtering and shifting
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Fig. 3 The recording of an ideal 3D field. (a) objectl; (b) object2; (¢) recording diagram
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Fig. 4 Reconstruction of whole 3D field by frequency filtering and layer by layer analysis

(a) hologram: (b) spectrum distribution of hologram: () spectrum after filtering: (d) reconstructed image at
hologram plane; () reconstructed image at plane w here object 1 is located in; () reconstructed image at plane
where object2 is located in; (g) reconstructed image at plane near object 1
2 it 1) ASCPERECE I BURGE JE 2 0 7 A AT PG e R A RIS = 4E ) b,
2) T CCD fENL S T RAHLE 20 R AR, ki 2 ) 203 JUAT g K R 4
3) AN AR T A BT S, R T s, FEER A0 1) 35 W FE 52 38 5 W
4) {EILESRATFAHIRIRS,  FAS [ B sk IR — 4037 ( FREILR FH 53 s B AH ] 1R 3 G, U8
R PRI R 2 () A
5) B CCD B BN RE, X —J7 VR 70 HE AR RS iy . LN ] T4 BT it
i SR A2 W S U B AT AT RERY

2 % x ™

[1] H. Chen, Y. Chen, D. Dilworth et al., Two dimensional imaging through diffusing media using 150-fs.
gated electronic holography techniques. Ope. Lew., 1991, 16(7): 487~ 489

[2] R. J. Collier, C. B. Burckharalt. L. H. Lin,  Optical Holography. New York and London. Academic
Press, 1971, Chap. 8

Reconstruction of 3D Field by Electronic Holography
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( Received 18 February 1996; revised 12 August 1996)
Abstract A quantitative layer-by-layer analysis method of 3D field is described.
Electronic holography techniques are adopted in the method. It includes 1) digital
recording of hologram, 2) numerical reconstruction of the complex amplitude at holo-
gram plane, 3) calculating of the intensity at other plane parallel to hologram surface
by diffraction formula in the spatial frequency domain. The whole 3D filed is recon-
structed by the above three steps. Spatial resolution of this numerical reconstruction is
given theoretically. An example shows the reconstruction of ideal 3D field formaed by
computer simulation.
Key words layer-by layer analysis/ display, numerical/ digital reconstruction.



