STOCHASTIC MODEL
Application to the Global Spatial Data Model (GDSM)

The functional component of the GSDM is defined by the solid geometry
equations which support the definition of each spatial position by its geocentric
earth-centered earth-fixed rectangular X/Y/Z coordinates.

The stochastic component of the Global Spatial Data Model represents an
application of the laws of variance/covariance propagation as described in
Chapter 4 of Mikhail (1976) and make use of the following matrix formulation as
applied to equations of the functional model:

Tw = Jvx Zxx J'x where: (1)

>vyy = Covariance matrix of computed result.

>xx = Covariance matrix of variables used in computation.

Jyx = Jacobian matrix of partial derivatives of the result with
respect to the variables.

In particular, the following symbols are used in the stochastic model:

0x2 0Y2 022 = Variances of geocentric coordinates for a point.
Oxy Oxz OYZ = Covariances of geocentric coordinates for a point.

oez on2 ou2 = Variances of a point in the local reference frame.

Oen Oeu Onu = Covariances of a point in the local reference frame.
osz GAYZ O'Azz = Variances of geocentric coordinate differences.

oaxaYy Oaxaz Oavaz = Covariances of geocentric coordinate differences.
2 2 2 . : : .
Ope Oan Opau = Variances of coordinate differences in local frame.
Onean Opeau Oanpu = Covariances of coordinate differences in local frame.
22

0s Oq = Variances of local horizontal distance and azimuth.
OSa = Covariance of local horizontal distance with azimuth.
022 = Variance of zenith direction.

The stochastic information for each point is stored as its geocentric covariance matrix.

A. The covariance matrix is symmetric 3 X 3. Six numbers
are required to store upper (or lower) triangular values. SUX O xv zeg

%xv 0\2( UYZD
U U

ETXZ Ovz J%E

B. Units in the covariance matrix is meters squared.

C. Standard deviation is square root of diagonal
elements.
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