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Design of the Optical Proximity Sensor for Robot Manipulators

Hee Young Chun*, Gwi Tae Park*, Young Cheol Lim** and Kwan Ho Lee***

Abstract

‘The proximity sensor is a kind of nontactile sensors and it can measure the spatial state of the
object in the range of 0-100 mm to cover the sensing gap between the tactile sensor and the vision
system

In this paper, a new optical proximity sensor which can separately measure the location and the
orientation of the object surface in the working range is designed. The measuring principle of this
sensor is based on the reflection law. Four LEDs for light sources and four lenses for converging
the beam are symmetrically mounted at the sensor head. Two photo-transistors are mounted on the
both sides of each converging lens to measure the reflex.

The sensing system is implemented by using 8086 microprocessor and interface circuits to pule
each LED sequentially and measure outputs of the photo-transistors. This sensing system calculates
the inclination angles and gap distances by the use of curve fitting algorithms and then estimates
the shape of the object surface using these results and the plane fitting algorithm. The experimental
results show that this sensor works satisfactorily. This sensor can be applied to the robot manipulator

in order to improve the robot performance.
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Fig. 3. Movement of reflected-light axis according to varia-
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Table 2. Characteristics of LED and photo transistor
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Table 3. Examples of plane fitting algorithm
(0.1=0)

The inclined angle

about 'Y axis(a,)

Plane equation

0° z=233
5° 2.33y +2.66z = 62.0945
10 - 2.33y+13.22z=30.803
B a;=0
601 a=0
54
484
42
36¢.
304
24 —
184 -
124
64
0
0 3 6 9 12 15 18 21 24 27 30

SHIFT (mm)

Fig. 18 Shape measurement of the plane whose gap dista-
nce is 23 mm and inclined angles are 0°
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Fig. 19 Shape measurement of the plane whose inclined
angle about X axis is +10°
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Fig. 20 Shape measurement of the plane whose inclined
angle about X axis is —7°
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Fig. 21 Shape measurement of the cylindrical object
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