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Speeding up of active-passive stereo measurement method using GPU

*Yuji SUZUKI (Chuo Univ.), Kenji TERABAYASHI (Chuo Univ.),
Kazunori UMEDA (Chuo Univ.)

Abstract— In this paper, the active-passive stereo measurement we already proposed is speeded up using
GPU. Active stereo measurement is achieved using a multi-spot projector and a CCD camera. In passive
stereo measurement, the disparities obtained by the active stereo is used to restrict the search range of
stereo matching, which reduces mis-matching and processing time. Experiments show that range image
measurement with 16[ms], which is 40 times faster, is achieved using GPU.
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Fig.1 Constracted range image sensor
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Fig.2 Method of assigning search range
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Table 1 Comparison of GPU and CPU

| crPU[3] | GPU
Temp. [pixel] 15x15 | 15x15  31x31
Ave. [mm] || 10047 | 963.1  967.9
SD [mm] 83 233 83
Min [mm] 983.1 873 9242
Max[mm)] 1028.4 1041.2 1008.6
Time [ms] 700 16 16
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Fig.3 Experimental scene (plane)
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Fig.4 Relation of standard deviation and measured
distance

Fig.6 Measurement results of active method
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Fig.7 Measurement results of passive method

(a) Experimental scene
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(b) Range image of (a)

Fig.8 Measurement result of a pot and a plane
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