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Abstract: By use of holographic theory, Fourier transform frequency spectrum analysis and
sampling theorem, this analysis of some fundamental issues about digital hologram by computer
simulation and the experiment of digital grating is given. The results show: if the size of object and
CCD is fixed, the structure parameter of the recording system only correlate with sampling
requirement and the size of CCD pixels, and so as the distance between object and CCD accord with
the sampling requirement, the three parts of digital reconstructed image can be separated. If the
reference light and reconstructed light are both parallel light, the size and profile of the
reconstructed image is equal to that of the object. Meanwhile the influence of sampling
requirement is more than the separation condition, by decreasing the angle between reference light
and object light, and recording certain over-sampling digital hologram, the quality of reconstructed
image can be improved. Finally, in order to obtain high quality digital reconstructed image, it is
also important to record high quality hologram according to object optical character.

Key words: holography; digital holography; Fresnel diffraction; sampling; Fourier transform

1 3] =5
BB HEEA A CCD R
*EKARBEES (60277032)  ZHA BAME RS  EEEICFMEHL R B E, AR
(2002F0030M) %% By 551 , RAERTHREMTIE R H B FFHA, LT
E-mail: zhongly@ public. km. yn. cn e HEER A AEMER eI BN BFEL, S
e F 39 :2003-01-03; W B 5 el H 4 :2003-05-16 £ BHR B % J R BL RN T T . SRR 4E,




466 )t 2

¥

H 24 %

BEE P CCD W L Rt BB AR M &S B &
& B e BRI BN BRI R R, B AT Lk
F/NFL pmf 8 0] 40 HE R nm B R K Y m 5 B
RO TE A A T L BE 4 4T L 1 B S B SE AL
B /N S 2 300 2 0 40 e U000 45 S Ak 0 R O T 5 3K
FEBRBRSRELBEIMEE . AEZHN
FRTRE,

5% %2 BNICFEHEE, BFLBRNEE
B REFIE®E 2B B M CCD e mEm R ~F /(&
10 mmX10 mm) 53 B R UM F 100 Ip/mm, “Ip”
FREX), BRBRARRT2BENHIE,
Br5 5G4 BHAREM, FEEREL DR &80
bR 5 B S AR AN R B R AR D R AR
R RFEA M (F G2 Bl TIC R HRE,
RBEXMFRESH R, ENMKFEFEBICREMK
W, F X bR IRl R, A ORI 4 BRI TS S AT A
SR E B, FE T AL LR B0F 4 B e 3 50 2 A
LW T FES BT FE I A — R AR ) R,
HERTTARGEERFLBEANICEMEREEE
A Z%,

2 FreRERidxR

BF 4 B RIE RGN 8 2 R 5E A [F , B
EREHEE 2 EE. —BRIE. FHEEHR
HEESLEHEARBEATHRFEFLEHER, B5E
it RS B 43 2R (1000 1p/mm A _B) FkiE
ST AL(100 mm X100 mm PL_E)AH e, B A BB F
2 BHEARTEARRER N X BB IC R MERB /N K5
AR B, T X O R FHAH B FMEK,

B 1EHEFLELRRENEIR TR, K
Zo Wik z CCD WBEES , LI FI LS 4332 CCD
R 5 TET B R AN B8, LW R LS 43 3l R R B K 0 5
CEYEF.LE CCD LB EMER, By 25%
HEYERI R KA, 08 & CCD %4 5¥ot &

Reference wave P,
z 00R
bd O

Fig.1 Schematic of recording digital hologram
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Fig. 2 A simulation of the reconstructing light field of the rectangle digital hologram which accords with the frequency

spectrum sparation
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Fig. 4 Digital holographic grating and its reconstructed frequency spectrum with different spatial frequency.
(a) 6.25 lp/mm; (b) 12.5 Ip/mm; (c) 25.0 lp/mm; (d) 24. 95 lp/mm
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