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. This report ~rovides a detailed introduction to the problem
of updating the rotational transformation of a strapped-down inertial -
guidance system. Analyses are specifically devoted to problems of
updating the direction cosine transformation. Various digital
computer algorithms for updating the direction cosines are displayed
and discussed. Methods of performing error analyses on these
algorithms are reviewed and results of IBM 7094 analyses are shown.
The primary analytical results are representations of the truncation
error resulting from the particuiar numerical forms studied.
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G M. Lows, Carr., USN Wu B. McLaan Pub

Commander Technical Dicactor

Ia the analysis and development of strapped-iown inertial systems
at the U, 8. Nsval Ordnance Test Station (NOTS), Chins Lake, California,
considerable attention has been given to the evaluation of problems
related to rotational transformation updating. The literature published
during the past few years gives evidence of concern by other govern~
mental agencies and private industry with this problem.

This report is concerned with approaching the prrblem from the
specific standpoint of direction cosines. Drawing on the backlog of

-diverse published materisl available, a unified approach has been taken

toward developing a capability in understanding and evaluating the
various updating algorithm forms.

Digital computer solutions used in the analyses were developed by
C. Messinger (NOTS) and by the author. Programming assistance on the
MIT Gyro Model was given by Miss R. Hession and R. Bumstead of the
MIT Instrumentation Lab., Cambridge, Massachusetts. Program descrip-
tions and user information are available in Ref. 17 to this paper.

This work was performed under AirTask A36-523-205/216/1/F009-03-03.

Eeview for technical accuracy was given by Czerna Flanagan,
Research Department. This report is released at the workine level
for information purposes only.
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