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Investigation Using Communication Theory in Spatial Fringe Analysis Method
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It is reported that the measuring accuracy of the spatial fringe analysis method depends on the
characteristics of a measured object by analyzing the method with the communication theory. It
is shown that not only the inherent limitation of measuring accuracy but also that dependent upon
the S/N ratio of fringe images would exist in the spatial fringe analysis method. Furthermore,
a new analyzing method of deformed carrier fringes that include the signal with a wide frequency

range is proposed by the heterodyne technology.
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Fig. 1 Deformed carrier fringes on microcantilever.
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Fig. 2 Interferogram of slide glass.
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(A) Phase map of area-(A)

(B) Phase map of area-(B)

Fig. 3 Phase map of interferogram of slide glass.
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Fig.4 Phase map model of interferogram of slide glass.
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Fig.5 Signal distribution on frequency domain.
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Fig. 6 Relationship between measuring accuracy and
amplitude of modulating signal.
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Fig. 7 Relationship between measuring accuracy and
period of modulating signal.
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Fig. 8 Signal distribution of deformed carrier fringes on
frequency domain.
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Fig.9 Fringes’ information passed through bandpass-
filter for a period of 4-pixel in the case of using heterodyne
technology.
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Fig. 10 Analyzing process of phase map of micro-
cantilever using heterodyne technology.
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