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Information Geometry seeks to apply the methods of Differential Geometry to
the field of probability theory. The information geometric approach to the op-
timisation of radar systems provides an interesting avenue for novel research,
in an area where much practical and experimental knowledge already exists.
Investigating a Pulse-Doppler sensor system by this method involves describ-
ing a collection of sensors and a target, where any infinitesimal variation in
the configuration of the sensors produces a new information space, a point in
the “Configuration Manifold”. The family of all configuration metrics is then
viewed as a sub-manifold of the manifold of all Riemannian metrics for the
corresponding state space. This is the set of all states of the target, viewed as
a Riemannian manifold via the information gain at a point in the space. Given
some specific choice of sensor configuration, the determination of a geodesic
path through the “information space” is then possible.An interesting feature
of this geodesic path is that by parametrising the geodesic by arc length, an
optimal “speed limit” for traversing the curve is obtained. The existence of
this speed limit is somewhat surprising, as it emerges naturally despite the
fact that no equations of motion are included in the calculation. The system
described above has, so far, only been investigated for the 2D case with fixed
sensor locations and with the assumption that the sensors and target “know”
everything about each other. Systems of greater complexity are yet to be ex-
amined. Further applications under investigation in this research include the
sonar employed by bats in their navigation and hunting. Bats have been exten-
sively studied and it is well known that they modify their sonar “chirp” as they
hunt. The initial results of examining bat sonar reveals that the bats may be
optimising information gain as they reconfigure the parameters of their sonar
system.


