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Design of phase type computer-generated- hologram
for intelligent display
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Abstract: The design method of the pure-phase type computer-generated-hologram for intelligent dis-
play based on the principle of the kinoform has been introduced. On this basis, taking snowflake pat-
tern and reticle pattern as examples, experimental samples of holography elements was developed.
and holographic reconstruction is completed, real-time reconstruction images can be used for

intelligent display. Method : The reconstruction images could be obtained by controlling the height and
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width of micro-structures on the surface of recording medium material with a certain refractive index.
The iterative Fourier transform algorithm has been used to calculate the phase structure of the pure-
phase type computer-generated-hologram. At the same time, the quantitative mathematical model has
been given, and 4 steps relief structure have been obtained. The sizes of the pure-phase type
computer-generated-hologram has been set to be 6 mm X6 mm, the working wavelength is 650 nm,
the minimum feature size of the diffractive structures is 8 pm. The theoretical calculation result and
the reconstruction simulation result show that the design method of the pure-phase type computer-
generated-hologram for intelligent display is feasible in the case of un-considering fabrication errors.
This method can also be used to design the pure-phase type computer-generated-hologram of other
specific patterns. It can also be used to design diffractive optical elements for beam shaping, such as
the optical beam shaping and optical beam homogenizer of the off-axis illumination. The pure-phase
computer-generated-hologram is illuminated by a plane wave for intelligent displays, the high diffrac-
tion efficiency could be obtained because a single diffraction image could be reconstructed without
other diffraction images. The positive and negative of phase of the hologram is changed in this design,
the hologram is illuminated by a plane wave at a specific angle, which can be used for

holographic sight

Key words: intelligent display; pure-phase computer-generated-hologram; quantitative phase
structure; kinoform; diffractive optical element
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Fig. 2 Scheme of the fourth steps quantitative

phase distributions
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Tab.2 Phase values corresponding to quantization steps
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Tab.3 Height of the recording medium corresponding to

quantization steps
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