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ABSTRACT

In this paper, we propose a hardware architecture to generate digital hologram using the modified CGH (Computer Generated Hologram)
algorithm for hardware implementation and design to FPGA (Field Programmable Gate Array) platform. After analyzing the CGH algorithm,
we propose an architecture of CGH cell which efficiently products digital hologram, and design CGH Kermnel from configuring CGH Cell.
Firally we implement CGH Processor using CGH Kernel, SDRAM Controller, DMA, etc. Performance of the proposed hardware can be
preportionaily increased through simply addition of CGH Cell in CGH Kernel, since a CGH Cell has operational independency. The proposed
hatdware was implemented using XC2VP70 FPGA of Xilinx and was stably operated in 200MHz clock frequency. It take 0.205 second for
generating 1,280x1,024 digital hologram from 3 dimensional object which has 40,000 light sources.
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Fig. 8. Optical system for display of digital hologram
generated by the implemented hardware

22| (a)
1,060mm, (b) 1,070mm, {(c) 1,100mm, (d) 1,130mm, (e)
1,140mm
Fig. 9. Displayed digital hologram: reconstruction
distance (@) 1,060mm () 1,070mm, (c) 1,100mm, (d)
1,130mm, (g}1,140mm

12 9 MYE oix|g FRIOY;



A HAE g2 ¥ g 9F 3145 COH Z2 A4

13

i

[ 11T. Motoki, H. Isono, and I. Yuyama, “Present Status of
Three-Dimensional Television Research,” Proc. IEEE
83(7): 1009-1021(July 1995).

[2] J. K. Chung and M. H. Tsai, Three-Dimensional
Holographic Imaging, John Wiley & Sons, Inc., 2002,

[3] P. Hariharan, Basics of Holography, Cambridge
University Press, May 2002.

[4] T. Tto, N. Masuda, K. Yoshimura, A. Shiraki, T.
Shimobaba, and T. Sugie, “Special-Purpose computer
HORN-5 for a real-time electroholography,” Optics
Express, Vol. 13, No. 6, March 2005.

[51 T. Shimobaba, A. Shiraki, N. Masuda, and T. Ito,
“Electroholographic display unit for three-dimensional
display by use of special-purpose computational chip
for holography and reflective LCD panel,” Optics
Express, Vol. 13, No. 11, May 2005.

[ 6] N.Masuda, T. Ito, T. Tanaka, A. Shiraki, and T. Sugie,
“Computer generated holography using a graphics
processing unit,” Optics Express, Vol. 14, No. 2,
January 2006.

[ 71L. Ahrenberg, P. Benzie, M. Magnor, and J. Watson,
“Computer generated holography using parallel
commodity graphics hardware,” Optics Express, Vol.
14, No. 17, August 2006.

[81 W. G. Joseph, Introduction to Fourier Optics (3rd
edition), Roberts & Company, 2005.

[ 9] hitp:/fwww2.edge no/projects/index.php?expn=2&target
=holovision/about.php

{101 T. S, and T. I, “An Efficient Computational Method
Suitable for Hardware of Computer-Generated
Hologram with Phase Computation by Addition,”
Computer Physics Communications, Vol. 138, pp.
44-52,2001.

X{RpIH

A ¢ Z(Young-Ho Seo)

1999 24 }¢i
A2 2 ot 2 (384
2001 2 #@ gt
duttietd 2AEFAD
20001 39~2001d 12€ : JE 2R A7
20043 89 : F e Ao shd (T8t
20033 64~20043 69 : F= 7| AT E A7
200413 124~2005:1 89 : 73S A7 L
20053 9G~AA : A & A YA
sl Fok: 2D3D 94 2 vt S A, gAY E2
a3, SoC A, A EIwkR/ G 58k

% & ZF(Hyun-Jun Choi)

2003 2¢ Fe ot
AR 2 E S ZH(FHAD
2005329 B EdER
. . Aok (F3HAAD
20059 34~ A F-E st Yuto) skl vhAlaA
HBYEOF: GALE, WEwA, ¢35}, FPGA/ASIC
/47|, Design Methodology

4 = =(Dong-Wook Kim)

198313 29 : S gt AL 83t

EA(F e
19851 29 : oL el B
S @A

1991%d 991 Georgiad 2}l 3 7] 383} £A(FghatAp
19923 34~JA F NS E AAAEFTHT AR
FEHEL AriE T2 97
2000 39~2001'd 129 I 2 (F) d7d
WAl E-oF : T)R1E VLSI Testability, VLSI CAD, DSP
7}, Wireless Communication

1433



