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The title of this paper is “Study on improvement of environmental resistance of phase signal detection
method using time variation of interference intensity signal”, and it is composed of 8 chapters.

Chapter 1 describes the background and purpose of this paper.

In Chapter 2, conventional interference measurement methods are outlined and production line inspection
and holographic memory application are discussed. As a result, it is determined that homodyne phase
detection method is the most useful. In case of homodyne phase detection, the differential signals are
operated by the signals of two cameras. Therefore, a phase error occurs when the relative intensity
deviation occurs.

In Chapter 3, a new phase detection method to solve the problem of homodyne phase detection method is
proposed.

In Chapter 4, time differential phase detection method based on the concept of Chapter 3 as an
interference measurement method for manufacturing line inspection is proposed. the proposed method
utilizes differential signals detected by a single camera and thus has an advantage in terms of detection
error due to signal intensity deviation among multiple cameras. In the proposed method, robustness to
signal intensity deviation was confirmed by simulation and experiment.

In Chapter 5, page differential phase detection method based on the concept of Chapter 3 is proposed for
holographic memory. The phase signal is defined as differential phase between two pages. Here, it was
clarified that the 4-value recording is possible.

In Chapter 6, the algorithm is applied to intensity amplification for intensity based angular-multiplexing
holographic memory. The intensity amplification and robustness were confirmed by experiments.

In Chapter 7, high-precision and high-speed angle control technique to improve the environmental
resistance of the two methods in chapters 5 and 6 is proposed. It was verified by experiment and
simulation.

Chapter 8 concludes the results and issues obtained in this paper.
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