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Convergence of Locating Nodes’ Positions in Wireless Sensor Networks in a Complex Environment
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Abstract The filtering effects are analyzed when the innovations’ series in an adaptive Kalman filter(AKF) is colored
noise. Taken the matrix norm as a tool, it is proved that at time %, the distance between the covariance matrix in the
AKEF and the covariance matrix in the kth optimal KF is in proportion to the innovations’ correlation, Then, it is derived
that covariance matrices in all AKFs are gradually away from the covariance matrix in the 1th optimal KF based on the
above-mentioned conclusions, At last, it is summarized that convergent conditions of AKFs are: 1 The difference be-
tween the covariance matrix in an AKF and the covariance matrix in the 1th optimal KF has limit value;2 At time £, the
limit value of the distance between the covariance matrix in an AKF and the covariance matrix in the kth optimal KF is
zero; 3 The AKF is gradually convergent to the k£th optimal KF; 4 The innovations’ series is gradually convergent to white
noise; 5 At time &, the limit value of the distance between the gain matrix in an AKF and the gain matrix in the 2th optimal KF

is zero. These theories found groundworks for perfectly locating nodes” positions in wireless sensor networks,
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