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ON THE ADJUSTMENT OF INDIRECT FIRES BY USE OF

QUASILINEARIZATION

W. D. O ' N e i l and J . R. Holdswor th

ABSTRACT

A method is presented for the adjustment of artillery fires

even when the fall of shot cannot be observed, on the basis

of data obtained in tracking the projectile over the f irst

portion of i ts trajectory. The paper opens with a brief dis-

cusszlon of the physical situation and typical operational re-

quirements. The equations of the projectile's motion are pre-

sentcsd. A simple set of observations is assumed and a quasi-

linearization technique is developed which allows a determina-

tion of those trajectory parameters which yield the best least-

squares fit to the observations. The paper is concluded by a

consi.deration of some of the properties of the measurements

which will actually be made by the radar. This leads to a con-

sideration of certain statistical issues wherein i t is suggested

that some improvement in the character of the system parameter

estimates could be effected by utilizing cost functionals other

than the usual sum of the squared deviations. It is argued that

utilization of one of these modified criterion functions permits

one to account for the fact that the reliability of the empiri-

cally computed projectile velocity components varies in a parti-

ally known fashion along the projectile's trajectory. This allows

us tc give greater weight to those pieces of data in which we have

the most confidence.


