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from certain elements of the square matrix enclosed by the
brackets, viz., the elements (3, 2), (1, 3), (2, 1), and in that
order in the column, reading downward [see Eq. (3)].

It will be seen that (1) is the classical equation

M = G>oi X H +

from the fact that

xirizi + m r X a (2)

(3)

This is the angular velocity matrix of system 1 relative to
system 0, expressed in system 1 components.1 It may be
transformed to system 2 by a similarity transformation.

[7] may be transformed from any other system, say system
2, to system 1 by

m{ [r2][r2] - [rn - r,][rtl - r2]}
(4)

where r2 is the position vector of the center of mass of the
body in system 2, and r2i is the position vector of Oi in system
2. The square matrices are formed from the vectors as in
Eq.(3).

The coordinates of the origins Oi and 02 are related by

Note that the velocity, of each element of mass of the body,
used in calculating the moment of momentum was meas-
ured relative to a coordinate system with origin Oi but not
rotating relative to inertial space. This system, in general,
is noninertial because of a.

A direction cosine matrix is highly redundant. Only four
elements, not in the same minor, and no three in the same row
or column need be specified. The other elements are func-
tions of these, for example, each element equals its cofactor.
Considerable time may be saved when multiplying matrices
by computing only those elements that are to be used, as in
Eq.(3).

Reference
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Comment on ?f A Statistical Optimizing
Navigation Procedure for Space Flight"

PETER SWERLING*
Conductron Corporation, Ann Arbor, Midi.

IN Battin's recent paper,1 he refers to a method
whereby an optimum linear estimator is formulated as

a recursion operation in which a current best estimate is
combined with newly acquired information to produce a still
better estimate. Battin states that the original formulation
of this method was presented by Kalman and the original
application to space navigation was made by Schmidt and
his associates.

The author would like to call attention to his following
publications, both antedating those of Kalman and Schmidt,
in which this recursive estimation method, generalizations
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thereof, and its application to trajectory estimation, are
described fully.2-3 This work was done in late 1957.
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Generalization of the Note "An Error
Analysis in the Digital Computation
of the Autocorrelation Function"

HENRY L. CROWSON*
IBM Space Systems Center, Bethesda, Md.

WITH regard to my recent paper,1 it was brought to
my attention by W. J. Stronge and D. L. Smith that not

only does Eq. (5) appear to be in error, but also inequality
(10) would appear to be valid if, and only if, F(t) is a mono-
tonic increasing function of Z on —T< t < T — r. These
comments will be discussed in this note.

Equation (5) is in error and should read

A* = (2T - r)/(K - m)

At = 2T/K

(D

(2)
It also should be noted from Eqs. (1) and (2) that the following
assumption has been made:

Hence,

A* = Ar = 2T/K

T = ra(Ar) = m(2T/K)

This is the same as Eq. (4) in the forementioned paper.
Define

F(t) = r)

(3)

(4)

(5)
and assume that F(t) looks like the curve in Fig. 1. For
ease in the analysis that follows, define a new function G(t) as
follows:

G(t) = F(t) + a a > 0 (6)
where G(t) > 0 since F(t) > -a for all* on -T < t < + T.
It is evident from Eq. (6) that

2T —— P TG(t)dt = r^— fT TF(t)dt + a (7)
— T J -T 21 — T J -T

In order to consider the digital evaluation of the left mem-
ber of Eq. (7), divide the interval - T < t < T - r into
(K — m) equispaced subintervals, each of length A£t- =
tf+i — ti. Define A< to be the area bounded by the curve
G = G(t), the t axis, between the lines t = ti and t = £t-+i, as
shown in Fig. 2. Denote the maximum and minimum values
of G(t) in the interval A^- by Ui and Li} respectively, and con-
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