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Performance Improvement of Fisheye Stereo Camera by Bilateral-Like Filter

Hirotaka IIDA, Tomoyuu SAKUDA, Yonghoon JI, Kazunori UMEDA,
Akira OHASHI, Daisuke FUKUDA, Shuzo KANEKO and Junya MURAYAMA

The purpose of this study is to develop a wide-range measurement system for parking support systems. A fisheye
stereo camera is used as a sensor for this purpose. The fisheye camera has a wide angle of view, so it is suitable for
parking assistance sensors. In previous research, distance measurement was performed using a fisheye stereo camera with
a general method called binocular stereo, but the accuracy was insufficient. Therefore, this research attempts to introduce
motion stereo in addition to binocular stereo. Since these two measurement methods have different properties, they can be
expected to reinforce each other’s weaknesses by fusing them. In the motion stereo, three types of matching are introduced.
In this method, three types of measurement results with different baseline directions can be obtained so that the accuracy

of distance measurement can be expected to improve by fusing. In order to take advantage of each measurement method,

we propose a fusion method called bilateral-like filter. This filter gives the continuity of the measurement values obtained

from the dense measurement of binocular stereo and the weight that takes into account the position in the image where the

measurement accuracy of each method is high.
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Fig.8 Experimental conditions: (a) captured images (b) outdoor environment
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MERRE Uk, 3HNE, HEESEET 1 ETFo0003 A&
OetHlE 4 B DEL, 19507251 12 MOED I v il
Rz Talili L 7.

52 EEER

9 GO EHIEEEE 1 m 12381 B Bk {S o i
RE. RBETFETRE, By FrrZoEdicma, #E#oR
HERSEONEDN R oSG, X, FER—-2A0~yF 5
DBHER—-ADv v F 7LD BESHWC , EREOME
FERLEEARERT 2 Z 212 & D& & HBEEREERP DA

972 BT E<R:t/Journal of the Japan Society for Precision Engineering Vol.86, No.12, 2020



(b)

Fig.9 Comparison of range images: (a) without bilateral-like filter and (b) with
bilateral-like filter. Color represents distance values from 0 m (red) to 10 m and
above (blue)
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Fig.10 Mean and standard deviation of errors at distance 1 m: (a) without
bilateral-like filter and (b) with bilateral-like filter
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