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Abstract: For noise uncertainty time-delay systems, a convex space contraction filtering based state estimation algo-
rithm is studied. First, a convex space is denoted to contain the feasible set of real state of the noise uncertainty time-delay
systems, before obtaining the convex space shape matrix in next moment. Then, from the perspective of convex space
contraction, the noise term and the disturbance at the present time are used to construct the strip space and to get a convex
space structure that satisfies the conditions of state prediction and measurement update. Furthermore, linear programming
inequalities are constructed based on the proposed constraints, the convex space is then solved by linear programming and
the most compact convex space of the feasible set for wrapping the states is obtained. Finally, a numerical simulation and a
case simulation of the battery forming process converter show the effectiveness and accuracy of the proposed algorithm on
solving the state estimation problem for uncertain time-delay systems.
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Fig. 7 Bidirectional DC-DC converter system with time delay
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