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High-speed and three-dimensional measurement of object with nanometer-order
precision based on holography using incoherent light

Awatsuji, Yasuhiro
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For single-shot recording of nanometre-order precision and three-dimensional

(3D) image of moving object illuminated with incoherent light or the moving object emitting
incoherent light, a technique of digital holography and its system were studied.
An optical system for implementation of the technique was designed. The system has a common path
interferometer and records the hologram of the object with a single image sensor. The algorithm for
reconstructing the image of object from the digital hologram recorded by the optical system was
considered, and the computer software implementing the algorithm was developed. An experimental
system of the technique was constructed by use of a continuous wave laser and a polarization imaging

camera. To verify the 3D imaging capability of the technique, digital refocusing for an LED was
demonstrated by the system. Thus, the technique was experimentally validated.
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