17" Saint Petersburg International Conference
on Integrated Navigation Systems
31 May — 02 June 2010, Russia

Concern CSRI Elektropribor, JSC
30, Malaya Posadskaya St., St. Petersburg, 197046, Russia. Tel. 7 (812) 499 81 18, 499 8157 Fax 7 (812) 23233 76
E-mail: ICINS@eprib.ru, http://www.elektropribor.spb.ru/cnf/icins2010/enfrset.html

ILLUSTRATION FOR LAYING OUT THE PAPER

INFORMATION MONITORING AND DIAGNOSTICS OF DUPLICATE INERTIAL SYSTEMS

S.P. Dmitriev !, D.A. Koshaev’
Concern CSRI Elektropribor, JSC
30, Malaya Posadskaya St., 197046, St.Petersburg, Russia.

E-mail: office@eprib.ru

Abstract
Key words: information failures, information redundancy, multialternative filtering, Kalman filter

An algorithm for monitoring and diagnosing information failures of gyroscopes and accelerometers of two semianalytic inertial
navigation systems (INS) included in the navigation complex (NC) of a submarine has been suggested and is considered in this
paper. The NC is supposed to use the information from a water speed log (WSL). The algorithm for monitoring and diagnostics is
intended to detect the type of fault (higher zero bias of one of the two "horizontal™ accelerometers and higher drift of one of the three
gyroscopes that are undetectable by INS monitoring facilities), to estimate its value and determine which of the two INS is faulty. The
possibilities to recover the faulty INS are discussed. The simulation data and the results of experimental test of the algorithm are
given.

Introduction

The concept of information failures of a navigation system discussed here as a situation caused by a failure to meet the
requirements to the accuracy of navigation data in the absence of any hardware faults [1] calls for new approaches to the
solution of the problem of monitoring and diagnostics (M&D). It is obvious that the detection of such failures requires
information redundancy and is based on the analysis of pairwise differences of similar navigation parameters generated by
two and more navigation systems.

Conclusions

Duplicate inertial systems are included in autonomous navigation complexes not only to increase the accuracy but
also to solve the problem of monitoring and diagnostics of information failures. A method of multialternative filtering
with measurements formed on the basis of pairwise differences of displacements and headings generated by two INS
has been specially devised to solve this problem.
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