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The mission design is not complete unless the trajectory calculation includes checks for the
cross-range error and the down-range error. The Ellipse-Orientation Steering, a control law
expressed in terms of the elliptic-astrodynamical-codrdinate mesh, states conditions, which must
be satisfied for no down-range error and no cross-range error. It is expressed in terms of 2

equations (Fig. 1). One of the equations expresses the condition that the unit vector, &y, normal

to the trajectory plane in the direction of relative angular momentum of the two-body system, is
perpendicular to velocity:

anyv=0
The other equation is expressed in terms of another unit vector, &p,r,, pointing parallel to the

positive sense of the semi-major axis, and the third unit vector, &perp, given by the right-hand rule:

(épara-F + ae)(é-pe1r.31-\7)(e2 -1= (éperp})(é-perp-(/)

Mathematical proof was given and protocols for elimination of the down-range and the cross-
range errors described — complete proof is available in a conference-proceedings paper (page
181).
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Fig. 1. Pictorial representation of the ellipse-orientation steering
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