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Experiment research of accurate wavefront
reconstruction of digital holography

XIANG Dong, GUI Jinbin, LIU Chao, ZHENG Liting, LOU Yuli, SONG Qinghe
(Faculty of Science ,Kunming University of Science and Technology , Kunming 650500, China)

Abstract: In order to obtain accurate wavefront reconstruction field of digital holography, theoretical analysis and
experiments of common wavefront reconstruction algorithms were made. Equivalent distance of light wave propagating through
single medium was obtained. The related parameters commonly used in wavefront reconstruction formula were modified by using
equivalent distance. The results of reconstruction of digital hologram with Collins formula and with equivalent distance were
compared and analyzed. It was found that when light passing through non single medium, accurate digital holographic image
could be obtained by reconstruction formula using Collins formula or equivalent distance correction. The results show that the
results of wavefront reconstruction using equivalent distance of digital hologram are consistent with the results obtained by Collins
formula reconstruction. This method can be used to simplify wavefront reconstruction of digital hologram when light wave passes

through single medium. The results provide useful reference for microscopic digital holography and application of digital

holography detection.
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Fig. 1 Experiment configuration for digital holography recording
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Fig.3 Wavefront reconstruction based on angular spectrum diffraction theory
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Fig.4 Wavefront reconstruction based on fast Fourier transform
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Fig.5 Wavefront reconstruction based on angular spectrum diffraction theo-
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Fig. 6 Wavefront reconstruction based on equivalent distance

30

[SS I S
S W

ratio of high frequency
and low frequency
S o

[
_‘]OU\

4.0 175.0 176.0
distance/mm
Fig.7 Ratio of high frequency and low frequency

FRRAEL, RO BEAR B0 foe i M i A, 15 Z AR

PSR B ) (R B A — R, PR i SR P S5 R0 s 12

B 2 SURE BT L U

4.2 EREGESHITANXILER
PIEUGE I PR G ARG, R AT AR

AEATORIE o JCPm I A B, ok R Bt &

B
BRI LA 2 2 E’J%E[@[C D]ﬁau“ L AT

g R P TR SR I, AR AR A3 R xy B 2y,
Fm o AR B A GG W 1 (x,y) 5
WHPEEDER S U(x,,y,) 8952 R WL T 2 IR 1
H RO AT AR

N exp(jkL,.)
U(pAx,,qAy,) = 7},)&}

exp{BPL (par,)* + (gay,)*] Jx

71, (max nay)

exp S (ma® + (map)]} L

fe= )\B /\B

(p,g,m,n ==N/2, —=N/2 -1, ,N/Z -1) (10)
AR TR ABCD WI{EH SR A =1, -B =

,C=0,D=1,L_ "} ABCD ¢ Z 5 (9% I

JerE, N jv CCD MR, L O CCD WRSE, L, g
TG 7 1423 3 08 B CBP S F- tin A9 )RS L L, AT RAER

d,
dd+



410 o

S S

2017 4£ 5 J

N

NAB

L =7 (11)

HAE TG, BBGE BB d =200mm B AT

S BT R G 8 iR, R FRTAR A 2

T 5 R S B B 0 T U5 12 3 A 9 T

{8, T 30 13 B ARIRAO LIRS  InFE O B, M

O FTAT N, T AR IR R ST 48 S R A b

A BRI PR T B B A 4 T A
—BHLE R

"Elll “

=1
—

N — l"

1 ME, ME
L] B

=l - e
41 .mé

S 3

Fig. 8 Reconstruction based on Collins formula
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