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High-speed, three-dimensional, and nanometer-order precision motion picture
measurement technique based on non-interferometry
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To validate the parallel transport of intensity equation technique, experimental
systems were designed and constructed. The parallel transport of intensity equation technique Is a
measurement technique of two-dimensional phase distribution of an object. In spite of not being based on
interferometry, this technique can provide nano-meter order precision in three-dimensional shape
measurement of object with a single-shot exposure.
One of the designed systems of the parallel transport of intensity equation technique was constructed.
The system consisted of a light-emitting diode for the optical source to illuminate the object, a
polarizer, and a polarization imaging camera for the device to generate optical path difference of object
wave pixel by pixel. The image reconstruction algorithm of the technique was applied to the image
recorded by the system. Then the phase image of the object was reconstructed.
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