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Abstract; In the practical application of state estimation theory , the state vector of the system may be restricted by linear or nonlinear con-
straints. If these constraints can be effectively applied to the filtering process, higher filtering accuracy can be obtained theoretically. For
nonlinear state constrained filtering , the nonlinear constraint function can be linearized by Taylor series expansion. This method needs to
solve the Jacobian matrix of the nonlinear constraint function,but there will always be situations where the Jacobian matrix does not exist
in practical problems. The horizontal sliding estimation algorithm is adopted. The algorithm does not need to solve the Jacobian matrix,
but the method needs to calculate nonlinear constrained optimization problems,and the time complexity of algorithm is high. Therefore,
under the assumption that the state vector is subject to the Gaussian distribution, we present a class of iterative shrinkage nonlinear state
constraints filter. The method combines with the cubature Kalman filter ( CKF) , quadrature Kalman filter ( QKF ), central divided
differences Kalman filter ( CDKF ), unscented Kalman filter ( UKF ), respectively, and uses several different numerical methods to
approximate the integrals appeared in the process. Consequently,some implemental algorithms are obtained and can be used to solve the
problem of nonlinear state constraints. In the process of implementation, in order to diminish the influence of base point error in the
filtering results,we apply a series of noises to the nonlinear state constraints function by using the iterative style,as a result,the variance
gradually converge in the measurement update step,and the constraints are gently tighten step by step, which improves the precision of the
state estimation. The experimental results show the proposed algorithms have higher precision and lower time complexity compared with
the other available algorithms. Besides,they can work well without solving the Jacobian matrix or the Hessian matrix.
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