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Abstract: Parameter estimation of K-distributed clutter plays an important role in adaptive target detection for ma-
rine radars. The traditional moment estimator solves the parameters by combining two moments and its performance is
limited by the information of finite moments. Therefore, a parameter estimation method via multidimensional moment
feature combination is proposed to expand the dimension of moment information. Firstly, multiple well-designed linear
moments and logarithmic moments are extracted from the observed data to construct a feature vector. Secondly, the tradi-
tional parameter estimation problem based on statistical distribution is transformed into a nonlinear optimization prob-
lem. Thirdly, the gradient boosting decision tree (GBDT) algorithm is introduced to establish the functional relationship
between the feature vector and the shape parameter to achieve the estimation of the shape parameter. Besides, it is
proved that the feature vector is independent of the scale parameter and the second moment only depends on the scale
parameter, so as to solve the relationship of the two parameters in estimation. Finally, the simulation and measured data
results show that the proposed estimator can take advantage of the rich information of multiple moments to further im-
prove the performance of parameter estimation. Especially for small shape parameters, its estimation performance is sig-
nificantly better than the existing moment estimation methods and zlog(z) expectation method.
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