Optics & Photonics Japan 2010 #%7E Tfa%E, 9aC2 (BAL, 2010.11.09)

KEIHEFEIaL—2arY—ILEy b : WaveField Tools
A Took-kit for Simulation in Wave-Optics: WaveField Tools
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A software tool-kit, named WaveField Tools, has been developed in order to accelerate data
processing in wave-optics, e.g. calculation of Computer-Generate Hologram (CGH) and Digital
Holography (DH), or design of Diffractive Optical Element (DOE). This tool-kit includes software
libraries with hundreds of functions and several Windows applications. Many major methods recently
proposed for numerical calculation in wave-optics are implemented in the tool-kit.
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Table 1 Number of items implemented
in WaveField Tools libraries.

wifl No.
Class 14
Member function 423
Global function 52
psl No.
Class 8
Member function 107
Global function 4
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Table 2 Summary of major methods implemented.

wil

FFT, Fourier diffraction , Single-FFT Fresnel? (SFT-FR),
Angular spectrum® (AS), Band-limited Angular spectrum®
(BL-AS), Rotational transformition™®, Shifted Fresnel method”
(Shift-FR), Shifted Angular Spectrum method® (Shift-AS)

psl

Polygon method”, Segmented propagation by Shift-FR'™,
Segmented propagation by Shift-AS, Silhouette method'",
Wave-optical imaging'?
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Fig.2 Single-core computation time of major
methods implemented in WaveField Tools.
(Intel Core 17-870, 2.93 GHz, 16 GB memory)

Samplings: 8Kx8K
Shift-FR

Rotational transform:

FFT

* . 2
0

1 2 3 4
Number of processor cores
Fig.3 Computation time reduced by threading

in multi-processor cores. (Intel Core i17-870,
2.93 GHz, 16 GB memory)
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