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Applicable conditions of phase retrieval based on
transport of intensity equation
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Abstract: As phase retrieval based on the Transport of Intensity Equation ( TIE) is selective about lighting,
recording systems and samples. this paper analyzes the applicable conditions of phase retrieval based on the
TIE through theoretical analysis and numerical simulation, and verifies the effectiveness of the applicable con-
ditions. It points out that the phase retrieval is suitable for objects with little intensity variation especially. The
generalized phase of the lighting need to be a constant. and the recording systems are of infinity optical struc-
ture. Two experiments are conducted in a 4f system and an infinity optical microscope system for a micro-en-
graved glass sample. The results show that recovered average depth of the 4f recording system is 1.41 pm and
that of the infinity optical microscope system is 1.56 pm. The result of the infinity optical microscope system
is very close to that of the laser scanning confocal microscope. It concludes that the phase of the object can be
effectively recovered by the 4f recording system and the infinity optical microscope system, and the phase re-
trieval accuracy of the microscope system is higher.
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