For the case illustrated by the scatter dia-
grams of Figure 2, there is negative correlation
between the down range, X and altitude, Z,
errors. The Pxz (=Pzx of the covariance matrix
would be negative. This negative correlation
between downrange and altitude error is quite
typical of guidance induced errors. Because of
it, an optimal integrated fuze implementation
can use a radar altitude fix to gain insight
into downrange error, change the time at which
the burst would occur, and thereby improve the
probability of target damage. The covariance
matrix representation of the distribution has

a very convenient computative advantage. You
can add covariance matrices. Given covariance
matrices for various (uncorrelated error
distributions, the covariance matrix for the
combined distriubtion is simply their sum.

This can't be done with distribution functions.
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Classically, probabilities are defined in terms
of integrals of distribution functions, not
covariance matrices. However, the probabilities
can also be formed using a Monte Carlo analysis
wherein the three (pseudo) random variables used
have correlated distributions computed from a
covariance matrix. The Monte Carlo approach is
simple, it works, and it may in fact, be the only
practical way to solve the problem.

The covariance matrix may be used to represent
an "a priori" distribution, that due to weapon
system error sources that develop prior to the
time the re-entry vehicle reaches the target area.

If there were no interraction with the ground

(to be discussed shortly) this a priori distribu-
tion could represent the actual three-dimensional
burst point position error. The burst would be
controlled by a timer in the fuze that is set by
the guidance software for the time at which the
re-entry vehicle should normally reach the aim-
point. Additionally, the a priori distribution
may include the effect of a "path length fuze".
If used, the path length fuze would employ a
calibrated accelerometer to correct the timer
set point for the effects of off nominal

values of atmospheric density and re-entry
vehicle drag coefficient. The a priori distri-
bution may then be changed in two ways; as
illustrated in Figure 3. First, in reality,

the burst can't occur below the ground {(at least
significantly below it). Although the aimpoint
is above the surface, the a priori distribution
may be such that there is a significant proba-
bility that the burst point occurs below the
surface. The Monte Carlo method of analysis
makes it easy to modify the distribution to
account for ground impact. It is done by
correcting the burst position for each below-
the-ground sample. The corrected position is
computed by backing out from the underground
burst point to the surface along the direction
of the re-entry flight path. This is easy to

do with a Monte Carlo simulation.

We have assumed that the burst does occur at the
earth's surface in these cases as a result of a
contact fuze. Alternatively, it could be
assumed that those that impact do not detonate.

The second modification to the a priori distribu-
tion comes about as a result of a radar update,
if used. Some time prior to reaching the a priori
burst point, a single radar altitude measurement
may be made,
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