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The Tip Position Measurement of a Flexible Robot Arm Using
a Vision Sensor

AloF g DJ%J—I- ZHol A

— =

(Hyo-Fil Shir, Jong-Kwang Lee, and T-Sok Kang)

Abstract : To jmprove the performance ol a (lesible rohot arm, one of the 1mportant lhings is the vibration
displacement measuwrement of a flexible arm. Many types of sensors have heen used to measure it. The most popular
has been strain ganges, which measures the deflection of the heam Photo sensors have also been used [or detecting
beam displacement, and accelerometers are often used to measure the beam vibration. Bul the vibration displacement
can be oblained mdirectly from these sensors. In this article, a vision sensor is used as a displacement sensar to measire
the vibration displacement of a flexible robot arm. Several schemes are proposed to reduce the image processing time
and increase its accuracy. From the experimental resulls, it is seen thal the vision sensor can be an alternative sensor
for measuring the vibration displacement and has a polential for on-line tip position control of Fexible robot systems.

Keywords - vision sensor, flexible arm, vibration displacement measurement
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Table 1. Paramelers af the flexible robot manipu-

lator system.
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Tahle 2. Results ol the measurement.
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Paramelers Vale | [ Real distance | Measured distance Error j
Length of Lhe Nexible Ink ¢ 7 ) (87 m 20 20.08 088
Mass per unit length of the flexible nk ¢ m)| 0222 kafm 50.9 59.59 0%
Bending stffncss of the fexibie lnk { E5) 160 Nw' 99.1 93.46 0.59
Ttp mass { m, ) 139 137.26 1.74
(Percenlage (o the mass of the flexble link) 0.052 kg (27%) 178 176.67 1.32
Hub length { 75} 0.051 m 216 216.29 -0.29
Incrtia of lhe hub ( f,) 0.32 fog s 254 20661 “2.61
Tolal ineria of he flexible arm system | 7l 0.746 kg et L : fi}%
Properhwnal gam of the dnving system ( & ¢ 1688 Nm/V z _ : _ A -
Velocity saturation bound m hub { 5,) 327 radls 5_001111?19_1 574 weel sl 259 b 15 eldlel ged
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