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Observability for bearings-only tracking with known course
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Abstract: It is a prerequisite for improving the performance of bearings-only tracking (BOT) by applying known course
that the system is observable. In order to attain the observable condition an analytic expression of the Gram matrix determi-
nant for the system is deduced in detail. Then it is strictly proved that a BOT system with known course is observable if and
only if there exists a nonzero observable discriminant which consists of three bearings and the known course. It is further
shown that a BOT system with known course is unobservable if and only if there exists an equivalent observer motion tra-
jectory with constant velocity and course which parallels to target. The attained observability criterion are characterized by
their simple expressions. These conclusions indicate that the application of known course may reduce the need of observer

maneuver for BOT and may be applicable to passive target tracking.
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Fig. 1 Kinematic situation of target and observer
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