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摘要  ISOMAP算法能否被成功应用依赖于其唯一参数——邻域大小的选取是否合适，然而，如何高效地选取一个
合适的邻域大小目前还是一个难题。当邻域大小变得不合适时，短路边将会出现在邻域图中，从而严重破坏与之
相关的最短路径距离对测地距离的逼近能力。和非短路边不同，短路边的两个端点虽然在欧氏空间中相距较近，
但在流形上却相距甚远。基于短路边的这一特点，采用序来近似度量一条边的两个端点在流形上的远近程度，因
而能够递增式地对邻域大小进行合适的选取。和基于残差的参数选取方法不同，该方法只需递增式地运行广度优
先搜索算法，而无需就每一个可能的邻域大小分别运行整个ISOMAP算法，从而具有比较高的运行效率。最终的实
验结果证实了该方法的可行性。 
关键词   数据可视化   ISOMAP   邻域大小   残差   短路边   序   广度优先搜索    

分类号 
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  Abstract
  The success of the ISOMAP algorithm depends greatly on the suitable selection of its only one parameter，i.e.the 
neighborhood size；however，it’s an open problem how to do this efficiently.When the neighborhood size becomes 
unsuitable，shortcut edge can be introduced into the neighborhood graph and destroy the approximation ability of the 
involved shortest-path distances to the corresponding geodesic distances greatly.Unlike non-shortcut edge，shortcut edge 
links two endpoints lying close in Euclidean space but far away on the manifold，which can be measured approximately by 
its order presented in this paper.Based on the observation，this paper presents an efficient method to find a suitable 
neighborhood size，which only requires running the breadth-first search algorithm incrementally，but doesn’t need to 
run the whole ISOMAP algorithm for every possible neighborhood size as those methods based on residual variance 
do.Finally，the feasibility of this method can be verified by experimental results.
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