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Calibration for Reflection Stereo

Masao SHiMizu! and MasaTosHr OkuTomif!

This paper proposes a practical calibration method for a single-camera range
estimation using a single complex image with a planar transparent plate or a
double-sided half-mirror plate, which are called reflection stereo. A range to an
object is obtainable by finding the correspondence on a constraint line in the
complex image, which consists of surface and rear-surface reflected image in
the planar transparent plate, and also consists of transmitted and internal re-
flected image through the double-sided half-mirror plate. The range estimation
needs the extrinsic parameters of the reflection stereo that include the shape
and position of the plate and its refraction index. The proposed method as-
sumes that the plate is non-parallel but planar for a local region around interest
point in the complex image. The method estimates the extrinsic parameters
from a set of displacements in the complex images. Experiments using real

images demonstrate the effectiveness of the proposed calibration method with
fine range estimation results.
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Fig.6 Surface and rear-surface reflection images.
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Fig.7 Direct and internal reflection images.
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Fig.8 Configuration of the experimental system.
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Fig. 10 Example of the autocorrelation function of the complex image.
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Fig.11 Estimated plate thickness and refraction index w.r.t. the image positions.
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Fig. 12 Range estimation results for the calibration plane at known distances.
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Fig. 13 Estimated plate thickness and refraction index w.r.t. the image positions.
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Fig.15 Object shape measurement results with conventional and proposed calibration methods.
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