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Analysis of Influence Caused by Lens’s Chromatic Aberration in
Color Digital Holographic System

Lou Yuli LiJunchang Gui Jinbin Song Qinghe Li Chongguang

(School of Science, Kunming University of Science and Technology . Kunming, Yunnan 650500, China)

Abstract In the research of color digital holography with CCD-recording and lens-imaging, each monochromatic
image could be regarded as an objective image projected on the CCD sensitive plane. Based on single fast Fourier
transform (1-FFT) reconstruction method via zero-padding, a new reconstruction method in color digital holography
is proposed. According to this method, not only the size of reconstructed images in different monochromatic light is
same, but also the influence of lens's chromatic aberration can be taken into account. The study demonstrates that
the influence of lens's chromatic aberration is equivalent to an offset of reconstructed image apart from ideal imaging
plane. Fortunately, in digital holography the reconstructed image has a certain focal depth. Thus, the influence of
lens’s chromatic aberration may be ignored in most cases. Depending on nominal lens’s focal length supplied by
manufacturer, a reconstructed color image that meets practical requirement can be got.
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Fig. 1 Digital hologram recording configuration by CCD
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Table 1 Comparison of imaging influence of chromatic aberration

— 7 -
Considering lens's aberration

Neglecting lens’s aberration

A /nm R(632.8) G(532)
n 1.5151 1.5195
f /mm —100. 33 —99.48
Magnification —0. 313 —0. 311
d,/mm 612.78 612.49
d /mm 612.77 612. 50
|d—d,| /mm 0.01 0.01
8o /mm 15.73 13.21

B473) R(632.8) G(532) B473)
1. 5232 1.5168 1. 5168 1.5168
—98.78 —100 —100 —100
—0.310 —0.312 —0.312 —0.312
612.25 612.67 612.67 612.67
612. 34 612.81 612.53 612.47
0.09 0.14 0.14 0. 20
11.74 15.72 13.22 11.75
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Fig. 2 Sketch map of reconstruction process. (a) Green
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holography hologram formed by zeros-padding;
(b) 1-FFT defocus reconstructed image of green
light
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Fig. Comparison of 1-FFT focus reconstruction
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Fig. 4 Comparison among intensity distributions of monochromatic reconstructions under considering and

neglecting lens's chromatic aberration. (a) Red light;
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