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Research of Color Digital Holography in Image Space
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Li Junchang Gui Jinbin Song Qinghe Li Chongguang Fan Zebin

Abstract In order to obtain sufficient information about object-wave fields when there are large differences between
the size of the object and CCD array, it is a common way to transform object light with lens system in the detection
research of color digital holography. Based on the similar characteristics of object and image, the image of object is
often viewed as object fields in image space and the reconstructed color digital image. It is a problem that must be
solved to determine imaging plane of object when illuminated by lights with different wavelengths and to reconstruct
these image fields with the same size. A new simple method of determining image plane of different-color lights

without knowing lens parameters of optical system is presented. Further more, based on focal-depth research of
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digital holographic reconstructed image, the color image of object is reconstructed well in image space.
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Fig. 1 Sketch of imaging by thin lens
X T JREE B - 1T AW G AL B 9 7 1) 8 i — 3 S
T S8 ) AR A I — 3 S5 T ) 0 3 M i i
BRI E . B 2 2 — R B B S HUE LA .

A TR T, R Al
T4y (2)
S N I8
mpm, mom @
S t_.§1 Ty

Z—Et':'j RN WE@%W%@@%%*@ s 111 T2 ﬂ‘:’ﬁ
S, s PR EN B B AT R MR 5L T IR
BE R B U AR R B e B RRTE .

Bl 2 R B OO AR R R A
Fig. 2 Sketch of successive imaging by thick lens
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Fig. 3 Sketch of equivalent imaging by thick lens
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Table 1 parameters of the optical elements

np ri/mm rr/mm t /mm fp/mm
Lo,Li.Ls 242.98 —448. 88 18.0 300. 0
L, 1.5168 —102.72 102.72 4.0 —100.0

S —oo o 25.4 /

B6 =M bl TraREeER. (o 2628 E; (b 628 E; (o #ikeRE
Fig. 6 Hologram of point source with different-color light sources. (a) Red-light hologram; (b) green-light hologram;
(c) blue-light hologram
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Table 2 Comparison of theoretical calculation and experimental results

Theoretical calculation Experimental results with
A/nm Thick lens system Thin lens system holographic method
R(632.8) G(532) B(473) R(632.8) G(532) B(473) R(632.8) G(532) B(473)
n 1.5151 1.5195 1.5232 1.5151 1.5195 1.5232 1.5151 1.5195 1.5232
s1/mm  116.0 116.0 116.0 125.0 125.0 125.0 / / /
57 /mm—204.62 —205.63 —206.50 —213.78 —215.09 —216.20 / / /
s;/mm 411,62 412.63 413.50 431.78 433.09 434. 20 / / /
s, /mm —81.20  —80.69 —80.26 —8l.41  —80.90  —80.47 / / /
s3/mm 1255, 21 1254. 69 1254. 32 1266. 41 1265. 90 1265. 47 / / /
s5 /mm 401, 30 396. 83 393. 14 394. 83 390. 50 386. 94 / / /
S,/mm—191.30 —186.83 —183.14 / / / / / /
sy /mm 174,54 170. 11 166. 46 168. 08 163.76 160. 19 / / /
di/mm 102. 46 106. 89 110. 54 108. 92 113. 24 116. 81 105. 69 106. 62 106. 74
| Ad | /mm  3.22 0.27 3. 80 3.23 6.63 10. 07 / / /
d;/mm 106. 63 112.99 106. 35
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Fig. 7 Sketch of optical imaging location by theoretical calculations
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Fig. 8 1-FFT reconstructed images of three-color lights whose pixel sizes are unified. (a) Reconstructed image of red light

(2378 pixel X 2378 pixel); (b) reconstructed image of green light (2000 pixel X 2000 pixel); (¢) reconstructed image
of blue light (1778 pixel X 1778 pixel)
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Fig. 9 (a) Reconstructed image of red light; (b) reconstructed image of green light;

(¢) reconstructed image of blue light; (d) color image composed by the three-color lights
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Fig. 10 Comparison of Reconstructed images between theoretical calculations and experimental holographic method. (a)

Reconstructed color image from thin lens; (b) reconstructed color image from thick lens ; (¢) reconstructed color

image from experimental holographic method
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