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Abstract

The paper proposes a novel fast reduction algorithm for generalized type Il fuzzy systems — vertex expansion algorithm (HD algorithm),
which utilizes a the monotonicity of the endpoints of the plane centroid forms a top-down expansion solution process. The first
part of the paper is to introduce oo The monotonic property of the plane centroid, and then elaborate on the entire idea and process of
the HD algorithm in detail. Secondly, the computational complexity of the HD algorithm was analyzed, and the centroid intervals
obtained by the HD algorithm and the KM algorithm were compared through experiments, confirming that the HD algorithm can
achieve the same computational accuracy as the KM algorithm; From the experimental results, it can also be seen that the relative
error is relatively small, which can fully meet the requirements of engineering applications. Finally, through computational time
testing, the HD algorithm can significantly improve execution efficiency compared to KM and EKM; At the same time, while
ensuring that the HD algorithm can achieve the same accuracy results, it saves about 80% and 60% of the time.
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