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Depth Measurement using an Omnidirectional
Stereo Vision System with a Single Camera
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Abstract: It is possible to obtain an omnidirectional stereo image via a single camera by using a catadioptric approach with a convex
mirror and concave lens. In order to measure three-dimensional distance using the imaging system, the optical parameters of the
system are required. In this paper, a calibration procedure to extract the parameters of the imaging system is described. Based on the
parameters, experiments are carried out to verify the performance of the three-dimensional distance measurement of a single camera

omnidirectional stereo imaging system.
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Fig. 1. Distance computation from stereo image pair [10].
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Table 1. Parameters of the imaging system.
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Fig. 2. Camera calibration [11].

(b) After rectification.
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Table 3. Specification of concave lens.
AFF =379 f
#h(mm) 50.0
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Fig. 3. System parameters P; and P,.
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Table 4. Extracted parameter values.
UH 7 H \_.Zl\_ P 1 P, 2
%h(mm) 166.06 3142
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Fig. 4. Grid pattern for parameter calibration.
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Fig. 5. Experimental setup.
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Fig. 6. Stereo image of grid pattern.
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Fig. 7. Resultof 3 dimensional distance measurement.
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Fig. 8. Depth resolution.
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