
Practical Holography XVIII:

Materials and Applications

Stephen A. Benton

Commemorative Edition

Tung H. Jeong
Hans I. Bjelkhagen

Chairs/Editors

19-20 January 2004

San Jose, California, USA

Sponsored and Published by

IS&T—The Society for Imaging Science and Technology

SPIE—The International Society for Optical Engineering

SPIE Vol. 5290



Contents

ix Conference Comm/'ftee

xi Introduction

TRIBUTE

1 A Tribute to Stephen A. Benton [5290-57]

DIGITAL HOLOGRAPHY

27 Recent developments in computer-generated holography: toward a practical
elecfroholography system for interactive 3D visualization (Invited Paper) [5290-01]
C. Slinger, C. Cameron, S. Coomber, R. Miller, D. Payne, A. Smith, M. Smith, M. Stanley,
P. Watson, QinetiQ (United Kingdom)

42 Computer-generated holograms on a CD-R disk [5290-02]
Y. Sakamoto, Hokkaido Univ. (Japan); M. Morishima, A. Usui, Yamaha Corp. (Japan)

50 Real-time color holography with high-resolution reflective LCD panels [5290-03]
S. Nakazaki, K. Sato, M. Morimoto, K. Fujii, Himeji Institute of Technology (Japan)

58 Large-viewing-angle elecfroholography by space projection [5290-04]
K. Sato, K. Obana, T. Okumura, T. Kanaoka, S. Nishikawa, Shonan Institute of Technology
(Japan); K. Takano, Tokyo Metropolitan College of Aeronautical Engineering (Japan)

66 Three-dimensional display of real existing objects using computer-generated holograms
[5290-05]

Y. Sando, M. Itoh, T. Yatagai, Univ. of Tsukuba (Japan)

74 A new type of optical diffuser with the directional property [5290-07]
H. Honma, Y. Maekawa, M. Takano, L. M. Murillo-Mora, A. Sato, K. Hirose, F. Iwata, Toppan

Printing Co., Ltd. (Japan)

81 Hologram bandwidth reduction and size change of 3D images for visual display [5290-10]
K. Sato, S. Nakazaki, M. Morimoto, K. Fujii, Himeji Institute of Technology (Japan)

90 A wave-optical algorithm for hidden-surface removal in digitally synthetic full-parallax

holograms for three-dimensional objects [5290-11]
K. Matsushima, A. Kondoh, Kansai Univ. (Japan)

98 Holographic low-coherence confocal microscopy [5290-13]
K. Mills, Univ. of Michigan (USA)

106 Computer-generated holograms considering multiple reflection, transmission, and shadow

on object surfaces [5290-40]

K. Ezura, Y. Sakamoto, Y. Aoki, Hokkaido Univ. (Japan)



114 Development of a compact direct fringe printer for computer-generated holograms
[5290-42]

H. Yoshikawa, K. Takei, Nihon Univ. (Japan)

122 Computer holograms: parametric study of binary codes [5290-45]
J. L Juarez-Perez, A. Olivares-Perez, M. Perez-Cortez, Institute* Nacional de Astroffsica

Optica y Electronica (Mexico); M. Ortiz-Gutierrez, Univ. Michoacana de San Nicolas de

Hidalgo (Mexico)

ART HOLOGRAPHY

130 Composing mosaic holograms [5290-14]
P. Dawson, Univ. of New South Wales (Australia)

137 Digital holography at the Ontario College of Art & Design [5290-54]
M. Page, Ontario College of Art & Design (Canada)

146 Large dichromate holograms in heavy glass [5290-55]
A. Muth, The Light Foundry (USA)

150 Holographic portraits: from reality to artistic creation [5290-17]
R. M. Oliveira, Univ. de Aveiro (Portugal); L M. Bernardo, H. Crespo, Univ. do Porto

(Portugal)

156 From kinetics to holokinetics [5290-18]
R. Nunez, Space Light (Venezuela)

APPLICATIONS

161 Intellectual property issues in holography and high tech [5290-19]
N. Reingand, Celight, Inc. (USA)

168 Optimal design of the grating with reflective plate of comb type for astronomical

observation using RCWA [5290-20]
K. Oka, Japan Women's Univ. (Japan) and RIKEN—The Institute of Chemical and Physical
Research (Japan); N. Ebizuka, RIKEN—The Institute of Chemical and Physical Research

(Japan); K. Kodate, Japan Women's Univ. (Japan)

179 Stereographic and animated rainbow diffractive images in optical security [5290-22]
V. 1. Gimyk, Optronics, Ltd. (Ukraine); V. 1. Grygoruk, 1. S. Borisov, Kyiv Taras Shevchenko Univ.

(Ukraine); S. Al. Kostyukevych, Institute of Semiconductor Physics (Ukraine)

190 Development of 40-in hybrid hologram screen for auto-stereoscopic video display
[5290-23]
H. H. Song, Incheon City College (South Korea); Y. Nakashima, Y. Momonoi, T. Honda,

Chiba Univ. (Japan)

200 Psychophysical effect of retouched and modified digital stereograms for binocular vision

on depth perception [5290-24]
M. lizuka, M. Nishimoto, H. Shirafuji, Y. Ookuma, Tokyo Polytechnic Univ. (Japan);
Y. Nakashima, M. Takamatsu, Toyama Univ. (Japan)

vi



212 Design of compact optical setup for hologram multiplexing with a straight arrangement of

two prisms [5290-36]
T. Nakayama, K. Shimizu, Y. Okazaki, E. Watanabe, K. Kodate, Japan Women's Univ.

(Japan); Y. Takayama, T. Aruga, Communications Research Lab. (Japan)

221 Holographic method for obtaining images of two-dimensional objects with limiting high-

resolution for extreme short-wave lithography problems [5290-38]
S. N. Koreshev, S.I. Vavilov State Optical Institute (Russia); V. P. Ratushnyi, HoloGrate JSC

(Russia)

233 Error analysis in phase extraction in a 2D holographic imaging of semiconductor devices

[5290-43]
V. Dubec, S. Bychikhin, D. Pogany, E. Gornik, Technische Univ. Wien (Austria); N. Jensen,

M. Stecher, Infineon Technologies AG (Germany); G. Groos, Univ. der Bundeswehr

Munchen (Germany)

243 Multi-imaging hologram for physics education in university and college [5290-44]

T. Shibuya, T. Kimura, T. Sumi, S. Tada, Tokai Univ. (Japan); H. Iju, H. Katsuma, Tama Art Univ.

(Japan); M. Wakaki, Tokai Univ. (Japan)

250 A fast phase-identification method for real-time holographic interferometry [5290-47]

J. Li, B. Xiong, Kunming Univ. of Science and Technology (China)

257 Preliminary study of visual effect of multiplex hologram [5290-49]

H. Fu, Capital Normal Univ. (China); B. Xiong, Kunming Univ. of Science and Technology

(China); H. Yang, X. Zhang, Capital Normal Univ. (China)

266 Quantitative relation between caustic phenomena and holographic fringes [5290-51 ]

B. Xiong, J. Li, Z. Wang, Kunming Univ. of Science and Technology (China); Z. Xu, S. Chen,

R. Yang, J. Zhao, Seismology Bureau of Yunnan Province (China)

271 Making holograms: an educational CD-ROM [5290-52]
P. John, Univ. of Southampton (United Kingdom); E. Poche, Columbia Area Career Ctr.

(USA)

MATERIALS

278 Effects of the film manufacturing procedure and development process on the holographic

properties of HOE in DCG (Invited Paper) [5290-25]

C. G. Stojanoff, Holotec GmbH (Germany)

293 Self-made silver-bromide-based emulsions for users in holography: manufacturing,

processing, and application [5290-26]

L. Dunkel, J. Eichler, G. Ackermann, C. Schneeweiss, Technische Fachhochschule Berlin

(Germany)

298 Dichromated photosensitive materials: involvement of the polymeric matrix [5290-27]

M. Bolte, Y. Israeli, A. Rivaton, L. Frezet, LPMM/CNRS-Univ. Blaise Pascal (France);

R. A. Lessard, COPL/Univ. Laval (Canada)

306 Modeling the Lippmann color process [5290-29]

M. Jager, H. Bjelkhagen, M. Turner, De Montfort Univ. (United Kingdom)

vii



318 Holograms and authentication: meeting future demands [5290-50]
I. M. Lancaster, Reconnaissance International (United Kingdom)

325 Time evolution analysis of holographic grating on azobenzene polymer films by MPS

method [5290-31]
D. Barada, M. Itoh, T. Yatagai, Univ. of Tsukuba (Japan)

332 Polyvinyl acetate thermal holograms [5290-35]
S. Toxqui-Lopez, A. Olivares-Perez, L. Castro-Leyva, I. Fuentes-Tapia, M. Ortiz-Gutierrez,

Instituto Nacional de Astrofisica Optica y Electronica (Mexico)

344 Glucose-fructose holograms [5290-39]
E. L. Ponce-Lee, A. Olivares-Perez, I. Fuentes-Tapia, J. L. Juarez-Perez, Instituto Nacional de

Astrofisica Optica y Electronica (Mexico)

352 Novel methylene-blue-sensitized photopolymers for holographic recording: a comparison
[5290-48]

M. Ushamani, K. Sreekumar, C. Sudha Kartha, R. Joseph, Cochin Univ. of Science and

Technology (India)

361 Author Index

viii


