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Fig.1 Error ellipsoid and error direction
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The Properties of Error Ellipsoid and Its Applications in Confidence Regions of Points

GUO Tong — de', JIA Jun - guo*®

(1.School of Environmental & Hydraulic Engineering, Zhengzhou University, Zhengzhou 450002, China; 2. School of Science, Xi’an
Jiaotong University, Xi’an ?IOOOO,China; 3. Department of Mathematics, Zhengzhou University, Zhengzhou 4500052, China)

Abstract: The positional errors of points is assumed to be distributed with 3 dimensions normal distributions, on the
basis of which, the error ellipsoid is defined as the isoplethic surface of the probability density function. By employ-
ing the theory of the quadratic form and multivariate analysis, three properties concerning error ellipsoid are proved:
(1) The errors of points can be expressed in independent variables; (2) The error drops into error ellipsoid with a
constant probability, and this probability can be determined by probability density function and distribution functions
of the standard normal distribution. (3) The error drops into one side of the plane tangent to error ellipsoid with a
" constant probability, and this probability is independent of the coordinates of the tangent point.The properties men-
tioned above can be used to construct the confidence regions, which is a convenient way to express the uncertainly of
points. Numerical example shows the process of establishing confidence regions which satisfies the given confidence
level .
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