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Development of accuracy for the statical inclinometer by error analysis

J KU Leo(KEPRD), J. J. Park. N. G Cho{Mechanical Eng, Depi., HYU),

ABSTRACT

In this study, we were developed an aceuracy of the proposed two dimensional statical inchinometer what used a position
sensitive detector (PSIN by an error analysis. The inclinometer consists of a laser souree, a mass, un oplic-fiber, and a PSD,
The gravity direction on 4 base platfonn of the inclinometer is changed by an unknown inclination angle, And a laser spot is
moved from the origin to another position of a PSD following a variation of an optical path by the gravity. These processes
enable the inchinometer fo estimate the inclimation angle from distance imlormation of the moving spot,

A design methodology on the basis of o sensitivity analysis was applied 1o improve the measurenmant performance such
as a full measunng range ond a resolution. But it stil] has error factors, so we analvze the uncertainty of the inclinometer
evaluate the systematic errors from alignments, assembly ervor and so on. The experimental performance evaluaiion abowt the
design objectives os o measuring vange and a resplution was performed. And the validity and the feasibility of the design
Process were ceruhcd by an experimental process. Systematic errors eliminated to unprove the accaraey of the mclinometer
by the corrected measwring model from the calibratiog process between the inclination angle and the PSD position instead of
the nomival measunng model. The ANOVA(analysis of varance) confirmed the elfeet of climinating the svstematic errors in
the inchnometer

From these methodologies, the proposed melinometer was able to measure with a high resolution {35 {4sec) and a wide
range {from -13° (o 15°%),

3, analysis of variance($F 214 # 7
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