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Design of city photonics map based on 3D holographic display technology

ZHANG Peng-wei' ,JIANG Xiao-yu’,PEI Chuang” ,ZHANG Zhi-quan®, LU Jia-guo'
(1. Unit 66393, Baoding 071000, China;
2. Department of Control Engineering, Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract ; Current 2D or 3D electronic map could not show the information of 3D terrain and ground object from multi-
ple perspectives simultaneously directly and really. And it is difficult to satisfy with the city construction and manage-
ment with the high speed development of the digitalization and informatization. So the system of 3D city photonics map
is designed based on holographic display technology. And an algorithm of phase CGH ( Computer-Generated Holo-
grams) with inverse diffraction is proposed. Firstly,the raw 3D point clouds data are obtained by the theory of struc-
ture from motion. Then the diffraction fringes of 3D reconstructed terrain data are obtained from the diffraction results
by the reverse strike means. The allotted units of diffraction fringes are transformed into the interference fringes of hol-
ogram by the method of table lookup. And the holographic interference fringes are recorded on the film of silver plate.
The true 3D photonics map is reproduced under white light irradiation. At last,3D hologram is displayed on the devel-
oping experimental platform and printed on the holographic silver halide plate by the help of others. The experimental
results indicate that the design proposal is feasible, the efficiency and accuracy of algorithm are higher,and the display
effect of hologram has embodied the basic properties of photonics map.

Key words : photonics map ;3D displays ; computer-generated holograms ; digital holographic prints ;spatial light modu-
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Fig. 1  Overall block diagram of city photonics map
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Fig. 4  Sketch of the 3D holographic display setup
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Fig.5 Schematic diagram of 3D holographic city photonics map
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