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This research is concerned with the distributed state estimation problem in
sensor networks. The conventional distributed Kalman filter does not guarantee the optimality of
the state estimates, and the estimation accuracy may be significantly degraded in some cases.
Therefore, in the case of ring networks, we employed the Bayesian inference to derive a new
distributed Kalman filter that provides the optimal estimates. We also extended this to nonlinear
systems and proposed a distributed version of the unscented Kalman filter (UKF). Furthermore, we
applied this distributed UKF to the multi-robot SLAM problem and verified its effectiveness and
practical applicability through numerical experiments with real data.
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