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A Small Range Finder Using Light Source Vibration®

Xinyu Wanc*, Shin Liv* and Hiroyuki SmrNopa*

" We propose a novel range finder composed of a point light source and a photodetector both of which are placed
on a micro vibrator. The photodetector senses the reflected light intensity from the object surface and the
amplitude of its fluctuation by the vibration. The distance is evaluated from the ratio of those two measured
values. It is applicable to both a scattering surface and a mirror-like one, and it is stable against the dirt and the
sensitivity fluctuation of the detector. Its expected applications range from medical treatment to new type of
computer interface, such as a proximity sensor in minimally invasive surgery and a tongue motion sensor. The
principle and experimental results using a prototype sensor are shown.
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Fig.1 Structure of the sensor and the sensing principle. The
two cylinders attached to the LED and the PD localize
the observation area. We estimate the distance x from
the-4D and D of the PD output for a constant displace-
ment A of the vibration.
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Fig.2 Spatial intensity pattern Z(r) of reflected light from a
scattering surface located at x
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Fig.3 Measuring a mirror-like object
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Fig.4 A scale-up model of the micro range finder

Fig.5 Photograph of the prototype. A vibrator, left, and a
sensor head without cylinders, right.
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Fig. 6 Measured light intensity at various distances from the
light source. Direct case M indicates the data when
there was no obstacle between the light source and the
observation point. The data when a thin sheet of paper
obstructed the direct light at the middle point are
plotted with @.
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Fig. 7 Spatial selectivity of the photodetector. Detected light
intensity for a point light source located on x=10, 20,
30, and 40 mm plane at y[mm] from the center axis of
the detector cylinder. The intensities are plotted being
normalized so that the peak value equals to 1.
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Fig.8 Plots of the R=D/A4D versus distance for a mirror
surface and a white paper surface
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Fig.9 Plots of the R=D/AD versus distance for different
color surfaces
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Fig.10 Influence of surface configuration and reflection prop-
erty. OIIP: a white paper surface covered with a
transparent OHP sheet with thickness 0.1 mm
simulating a wet surface. Wrinkled paper : randomly
winkled paper. Wrinkled foil: randomly wrinkled
aluminum foil. The width and height of each convex-
ity of the roughness are 0.3~2 mm and 0.1~0.5 mm,
respectively
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Fig. 11 Plots of the R=D/4D versus distance for inclined
surfaces of white paper
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Fig. 12 Plots of the R=D/4D versus distance for inclined
surfaces of white paper covered with a 0.1 mm trans-
parent OHP sheet
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