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We used transmission deflectometry to measure the three-dimensional shapes of optical components, and we used the Hilbert
transform to retrieve the phases from measured deformed fringe images. Deflectometry is useful for measuring large-scale samples,
and specular samples. We have retrieved the phases from deformed fringe images and Hilbert-transformed images, and have used
the least-squares method to find the height information. We have verified that phase retrieval using Hilbert transform is useful

by computer simulation and experiment.
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FIG. 1. Schematic diagram of transmission deflectometry.
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FIG. 2. Calibration curve. (a) calibration curve between the input
phase and calculated phase, and (b) phase error.
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FIG. 3. Input image and hilbert transformed image. (a) input image,
(b) hilbert transformed image, (c) profile of dotted line in Fig. 3
(a)(b), (d) calibrated profile
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FIG. 4. Computer simulation result. (a) 3D grey level of object,
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(b) deformed fringe pattern, (c) hilbert transformed image of Fig.
2 (b), (d) calculated phase, (e) calculated 3D grey level image,
(f) profile of object and calculated height.
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FIG. 5. Transmission defelctometry experimental set-up. CCD:
Charge Coupled Device, SLM: Spatial Light Modulator.
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FIG. 6. Experimental result of plano-convex lens. (a)(c) x-axis
and y-axis deformed image, (b)(d) hilbert transformed image of
Fig. 6(a)c), (e)(f) calculated phase of x-axis and y-axis, (g)
calculated 3D grey level image, (h) profile of dotted line in Fig. 6(g).
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FIG. 7. Experimental result of plano-convex axicon lens. (a)(b)
x-axis and y-axis deformed image, (c) calculated 3D grey level
image, (d) profile of dotted line in Fig. 7(c).
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