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A new 2-D automatic spatial fringe analysis method for analyzing a fringe image including
the image of an obstruction, such as a blade in an interferogram of pressure distribution
around turbine blades, is proposed. In the analysis, first, the image of the obstruction is
removed from the fringe image using the characteristics of spatial fringe analysis method.
Next, the problem with respect to the phase discontinuities of the principal values of inverse-
trigonometric function is solved. Then, the processing paths for the automatic phase unwrap-
ping processing are found out using the conception of the directed graph. Finally, the
automatic 2-D spatial fringe analysis can be realized with the calculation along the processing
paths. The experimental results show that the 2-D fringe analysis for the image with obstruc-
tions can be performed accurately and automatically by the method proposed. In addition to
the experiment, a processing for an image with noise is discussed using the simulation by the
proposed method. The simulation shows that this method is successful for the processing of

the image with noise.
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Fig. 1.

Interferogram of pressure distribution around
turbine blades.
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Fig. 2.
tions.

(A) O-phase " (B) m-phase

Fig.3. Images of moire fringes by linear interpola-
tion method.
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Fig.5. Unwrapped phase map of slide-glass.
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Images of moire fringes.

(A) OQphase

Fig. 7. Wrapped phase maps of moire fringes.
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Fig. 8. Derivative maps of phase of moire fringes.
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Fig.9. Unwrapped phase maps.
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