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The Equivalence of Two Kinds of Ensemble Kalman

Filter with Linear Equality Constraints

XIE Li-ging',

HE La-mei’

(Department of Mathematics, Sichuan University, Chengdu 610064, China)

Abstract : For the problem of state estimation for nonlinear systems with linear state equality constraints, the method that

combines ensemble Kalman filter with estimate projection approaches is presented. According to the different objects,

there are two different algorithms of the ensemble Kalman filter with linear equality constraints; (1) calculating weighted

average after using estimate projection method to correct each particle; (2) applying estimate projection method to cal-

culating weighted average of the unconstrained state estimation vector. It is theoretically proved that the state estimation

results of the two proposed algorithms are equivalent when the constraint matrix reduces to a constant vector, and the

constraint vector reduces to a constant. Simulation results verify this conclusion.

Key words : probability and statistics; information fusion; ensemble Kalman filter; estimate projection; nonlinear sys-

tem; state estimation; state constraints



