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Basic Examination of 3D Position Measurement from Two

Unsynchronized Cameras on a Mobile Robot

00 Shoichi SHIMIZU and Hironobu FUJIYOSHI Dept. of Computer Science, Chubu Univ.

Abstract:

We present a method for calculating 3D positions of objects using two unsynchronized cameras (30

fps) mounted on a mobile robot. If robot’s motion and orientation are known, a viewing ray of each camera passing

through the point of the object on the image is calculated. Then, a curved surface passing through the viewing rays

of previous three frames is generated, and the 3D position is calculated as an intersection point between the ray and

the curved surface. 3D position of last frame is calculated by linear prediction using previous two frames, and the

3D position is calculated once more using constraint by viewing ray information in 3D space obtained from the last

image. Since the 3D position is calculated at every shutter timing of each cameras, the 3D position can be obtained

at 60 fps using only two unsynchronized cameras.
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Fig. 1: A curved surface calculated by B-spline in 3D
space
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Fig. 2: 3D position estimation on the latest frame

cl c2 Image Plane

T mm
225 |‘—’
235 mim l 50
Robot |/ ~ Robot

(a) A model of robot  (b) Position of virtual image plane
and camera position

Fig. 3: Robot model in simulation experiments
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P, = Ryl 4+ T (3)
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Fig. 4: An object motion and its robot trajectory
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Fig. 5: Recovery results of the object motion
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Table 1: Average of absolute errors in 3D positions [mm]
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