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The improved single-exposure phase-shifting digital holography using a random-phas
e reference wave is proposed. The algorithm for obtaining a complex amplitude of an object wave is improv
ed. In the ﬁroposed algorithm, the reference wave is treated as not a random-phase but a random-complex-a
mplitude. Therefore, the algorithm uses proper amplitude information of the reference wave. Furthermore,
the appropriate reference wave in single-exposure phase-shifting digital holography using a random-comple
x- amplitude encoded reference wave is experimentally investigated. Although the reference wave is genera
lized, the quality of reconstructed images depends on it. When the reference wave satisfies a certain con
dition, reconstructed images cannot be obtained in this method. After the certain condition is presented,
the appropriate condition is studied using a speckle property. Experimental results are given to confirm
the proposed method.
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