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Development of 3-D range sensor which can change the angle of its 2-D scan plane
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It is useful for mobile robot navigation or mapping to use three-dimensional environment information.

To obtain such information by sensor, one of conventional methods is to rotate two-dimensional laser-
range-finder. The method has advantages of (1) wide angle of visibility and (2) small effect of light
quantity. However, it has disadvantages of (3) slow-scan speed and (4) existence of limit point. To

improve these disadvantages, our research group proposes a novel scanning method. One of the features

of the method is that a scanning plane (of the two-dimensional range sensor) is not perpendicular to

revolving plane of the sensor. To verify the validity of the method, we performed a basic experiment

using a three-dimensional range sensor whose scanning angle can be changed. In this paper, we
introduce the scanning method, and report the basic experiment in real world.

Key Words : Range sensor, Three-dimensional environment

1 0doo

oooooooboooooooooooooooon
goboobooooooobooooooooooooooo
gboooobobooooonod

goooooogoogogoooooguoouoog
oo oobbbobboobobooog
oo bobobobooooa
gboboobooboooboooboboobooban
boooobobooobobooobooboooooo
gooobobobbbbbboooouooouobbo
gooobbbbbbbbbodoouoooobobo
0000000000 DoDOo0ooOdoDOoMEMS ODOOO
O0O0O00oooooO0OoooooOoOggECO SCAN
O http://www.signal.co.jp/vbc/mems/index.html0 O O
goooooooboooooboooooooooooo
gboboobooooooooooooooooobobo
gboboboooobooboobooooooboobobo
gooooooooobobbobooboooooooooooo
gooooooooooboboooooooooooooo
goooogooooooooooboboooobooooon
gooooobooobobbobobbbobbboooog

O0oo00oooOoooooooooooooooooo

O0o00ooooooooooooooopRuoooo™
gdooooooooboobooooooooooooooo
gobooboooooooooooooooooooooo
gobogobobogbboobbobooobooboo
gobooboooobooboboooboooboooboo
gobogobobogbboobboobobobooboo
goooooooooooooboboboooooooooo
gooooooobooobooboboboboooooooooooo
obooooban
gbogbboooboobooobooobooobooboo
goboobooooboobooobooobooboo
goooooooooobooooooooooooooo
gooooooooooooobobobooooboooaoo
gobooboooobooboboooboooboooboo
goboobooooboooboobooooooboo

Fig. 1 Conventional 3-D range sensor and scan area
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Fig. 2 An explanation sketch of proposed scan method
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Fig. 3 Comparison of scan-speed and scan-density

Fig. 4 Scan interval for constant density of scan
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Fig. 5 3D range sensor that changes the scan-plane-angle
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