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Simultaneous Determination of Both Surface Profiles of a Bifocal Lens Using
Dual-Wavelength Transmission Deflectometry With Liquid
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We propose a method for simultaneously measuring the front and back surface profiles of transparent optical components. The
proposed method combines dual-wavelength transmission deflectometry with liquids to record distorted phases at different wavelengths,
and then numerically reconstructs the three-dimensional phase information to image the front and back surfaces of the lens. We
propose a theoretical model to determine the surface information, and a bifocal lens is experimentally investigated. Unlike conventional
transmission deflectometry, our proposed method supports direct observation of the front and back surface profiles of the optical
elements.
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FIG. 1. Schematic diagram of transmission deflectometry.
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FIG. 2. Schematic diagram of sample for transmission deflectometry.
ny ,n,; (i=1,2); refractive index of sample and immersing liquid.
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FIG. 3. Computer simulation results of transmission deflectomery. (a)(b)(c); deformed fringe pattern by object, gray level phase image and
profiles along dotted line at 530 nm wavelength, (d)(e)(f); deformed fringe pattern by object, gray level phase image and profiles along dotted
line at 630 m nm wavelength.
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FIG. 4. Both shape calculation result. (a)(e);3 dimensional gray level phase image of each surfaces, (b)(f);profiles along dotted line in (a)(e),
(c)(g);3 dimensional gray level reconstructed height image of each surface, (d)(h);profiles along dotted line in (c)(g).
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FIG. 5. Experimental set-up for transmission-type deflectometry
with liquid and sample image.
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FIG. 6. Experimental results of dual wavelength deflectometry and liquids. (a)(e); x-axis and y-axis deformed pattern by sample, (b)(f); x and
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FIG. 7. Reconstructed both shape. (a)(d); phase image of each surface (b)(e);profiles along dotted line in 6(a) and 6(d), respectively, (c)(f);
3 dimensional gray level reconstructed height image of each surface.
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