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This paper proposes methods that fuse different stereo measurements in fisheye stereo
camera. Stereo measurement methods can be divided into two types: a binocular and a motion
stereo. In general, the accuracy of distance measurements depends on the direction of the
baseline of the cameras. In case of the binocular stereo, the direction of the baseline is
horizontal. On the other hand, in the case of the motion stereo, the direction of the baseline
changes depending on the direction of the camera motion. Therefore, in the two stereo
measurements, the accuracy in the position of the image is different. In addition, a method
to search corresponding points is different between them. In this paper, it is attempted to fuse
the two stereo measurements. The proposed methods are verified by experiments in indoor
environment.
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Fig. 1 Transformation from fisheye image to equirect-

angular image: (a) fisheye image and (b)

equirectangular image.
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Fig. 2 Three types of matching of stereo image pairs.
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Table 1 Parameters for each experimental condition:
Condition 1 is for restricting corresponding
points search range and Condition 2 is for
bilateral-like filter.

Parameter Condition 1 ~ Condition 2
Distance threshold dy, [pixel] 30 20
Standard deviation o7 [pixel] 15 10
Standard deviation o, [pixel] / 10

(a) (b)

Fig. 3  Experimental conditions: (a) fisheye stereo

camera and (b) captured image including

bookshelf.

Table 2 Ratio of error range(restricting search range)
Error range[m] | w/o method[%] | w/ method[%]
0<error<0.05 23.11 27.11

0.05<error<0.1 43.30 45.09
0.1<error<0.2 14.99 17.53
0.2<error<0.5 8.18 8.84

0.5<error 10.41 1.42
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Table 3 Ratio of error range(bilateral-like filter)

Error range[m] | w/o method[%] | w/ method[%]
0<error<0.05 25.76 42.59
0.05<error<0.1 48.22 33.30
0.1<error<0.2 15.35 18.77
0.2<error<0.5 4.77 3.56
0.5<error 591 0.02

(a) (b)

Fig. 4 Comparison of range images: (a) without and
(b) with restricting corresponding points search
range. Color represents distance values from 0

m (red) to 10 m (blue).

(a) (b)

Fig. 5 Comparison of range images: (a) without and
(b) with bilateral-like filter. Color represents

distance values from 0 m (red) to 10 m (blue).
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