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Abstract This paper presents a method for non color aliasing real-time color digital holographic interferometry
based on Foveon CCD. The control mode of CCD is ameliorated and color aliasing is decreased consumedly. The
influence on color hologram becomes very little. Experimental results confirm the suitability of the proposed method,
where, color aliasing can be eliminated in phase difference detecting.
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Fig.2 Color digital holographic 3D detection system for big objects
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Fig.3 Reconstructed images with the Unit matrix mode. (a) Color digital hologram; (b) reconstructed image of red light;
(c) reconstructed image of green light; (d) reconstructed image of blue light; (e) color image composed by the three light
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Fig.3 Reconstructed images with the corrected color matrix. (a) Color digital hologram; (b) reconstructed image of red light;

(c) reconstructed image of green light; (d) reconstructed image of blue light; (e) color image composed by the three light
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Fig.5 Changing pictures of phase with the Unit matrix mode. (a) Phase changing picture of red light; (b) phase changing

picture of green light; (c) phase changing picture of blue light; (d) extracted effective information of green light
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Fig.6 Changing pictures of phase with the corrected color matrix. (a) Phase changing picture of red light;
(b) phase changing picture of green light; (¢) phase changing picture of blue light
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Fig.7 Straining field of the three coordinate detections. (a) Straining field of x coordinate direction;

(b) straining field of y coordinate direction; (c) straining field of z coordinate direction

4 5  ®

0500 4 TR T/ Py P v A 0 v EL A AR G A T 9 RN R R S (HL B AR I Y [ R ) T % T
SR PE o 2 T 3T Foveon CCD el #F (1) % (8 5 7 4 B IR SE i e 5 7 i, 7% 7 2% 38 1 el #F Foveon
CCD il {25 B K 45 il 3R G0, it ok 1 % (0 8507 4 0K ) 52 Asf o 4 v 23 € o e 1 [m) 1, S22 SRR B, FZ 7
BRI AT 2 B R, o] AR GF s T A 2T 2R i A TR AR 25 1 DL = Ak
B 7 1) (A2 A% 4 A (& 150 B Gl 2 0 5 3% FE — 8 21, 1 Foveon CCD #4758 B # (8 50+ 4 8 F 8 9 hif
FH I G 0 4535k 4] 5 AT A7 o

S 2% 3k

1 Zhang Wei, Lii Xiaoxu, Yang Fengtao, et al.. Multi—wavelength digital holography recorded by monocolor reconstructed
image display[J]. Acta Photonica Sinica, 2007, 36(11): 2003-2007.
ik 4, BIEE, EEE, SF. L@ CCD L = 2 I K B0 4 BB S FE GO (4 7R (3] D 127441, 2007, 36(11): 2003-2007.

2 Li Junchang. Introduction of digital color holographic wavefront reconstruction algorithm[J]. Chinese J Lasers, 2011, 38
(5): 0501001.
FRE. R ORCT A BT E R RE I (9], b 0, 2011, 38(5): 0501001.

3 Tomohiro Kiire, Daisuke Barada, Jun—ichiro Sugisaka, et al.. Color digital holography using a single monochromatic
imaging sensor[J]. Opt Lett, 2012, 37(15): 31563-3155.

4 Lou Yuli, Li Junchang, Gui Jinbin, et al.. Analysis of influence caused by lens’s chromatic aberration in color digital
holographic system[J]. Chinese J Lasers, 2012, 39(4): 0409001.
PEFEI, 242 5, HEHE, 5F. B ORF 2B R E R G222 WML [J]. thEEOE, 2012, 39(4): 0409001.

5 Patrice Tankam, Pascal Picart, Denis Mounier, et al.. Method of digital holographic recording and reconstruction using
a stacked color image sensor[J]. Appl Opt, 2010, 49(3): 320-328.

6 Dai Rong. Expanding use of lasers in nondestructive testing[J]. Laser & Optoelectronics Progress, 2000, 37(6): 1-4.
B WOLTOAR A TCAAR I U 00 ] 5 kR (T). OGSO 2 9, 2000, 37(6): 1-4.

7 Jiang Hongzhen, Zhao Jianlin, Di Jianglei. Digital color holographic recording and reconstruction using synthetic
aperture and multiple reference waves[J]. Opt Commun, 2012, 13(5): 3046-3049.

8 L C Lin, Han Y Tu, Chau J Cheng. Color correction for chromatic distortion in a multi-wavelength digital holographic
[J]. Journal of Optics, 2011, 13(5): 0565401.

9 Ichirou Yamaguchi, Tatsuki Matsumura, Jun—ichi Kato. Phase-shifting color digital holography[J]. Opt Lett, 2012, 27
(12): 1108-1110.

10 Shao Feng, Jiang Gangyi, Yu Mei, et al.. A multi-view automatic color correction system[J]. Acta Optica Sinica, 2007, 27

(5): 830-834.
AW, EERIR, AR M, AE. —Fh 2 A F Bh B RS IE RS [J]. 2R, 2007, 27(5): 830-834.

030901-5



52, 030901(2015) HMYSEMNYEBEIZFHE www.opticsjournal.net

11 Paul M Hubel. Foveon technology and the changing landscape of digital cameras[J]. Society for Imaging Science and

Technology, 2005, 13(4): 314-317.

12 Zhang Yizhuo, Wang Dayong, Zhao Jie, et al.. Investigation on phase unwrapping algorithms in digital holography[J].
Acta Optica Sinica, 2009, 29(12): 3323-3327.
TRTREL, ERT, BT, R4 B 2 AR AL AR SR T A (). o624l 2009, 29(12): 3323-3327.
13 Zhang Zhihui, Wang Huaying, Liu Zuoqiang, et al.. Phase unwrapping algorithms based on fast Fourier transform[J].
Laser & Optoelectronics Progress, 2012, 32(9): 120902.
kAR Sy, BB XA, 5. LT i 5 A e A AR 7 A0 S 1k [T OGSO H TR HE R 2012, 32(9): 120902.
EERE: T4

030901- 6



