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Abstract A methodology for designing corneal topographier based on Hartmann-Shack sensor is described in this
paper. Then, applying this method. an instrument is developed for measurement of corneal topography. In the
system., the focus of an objective lens is precisely positioned on cornea’s curve center. Wavefront reflected from the
surface of cornea can be measured by the H-S sensor which is conjugated to the cornea plane. Then, the surface data
of cornea can be acquired by algorithms for reconstructing. The repeatability and precision of the instrument are also
validated. And the difference between errors measured by the instrument and those measured by ZYGO
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interferometer is less than 0.0818 A (RMS). Data of human corneal topography was also measured.
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Fig. 1 Basic layout of Hartmann-Shack sensor
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Fig. 2 Optical principle behind the corneal elevation

measurement using a Hartmann-Shack sensor
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measured on the cornea
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Fig. 4 Structure of Hartmann-Shack sensor corneal
topography
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Fig. 5 Surface errors of corneal model
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Fig. 6 Surface errors measured across the central 6 mm of the cornea for four subjects
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