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Exploring Linear Homeomorphic Clusters on Nonlinear Manifold
WANG Lit WU Cheng-Dong' CHEN Dong-Yue' LI Meng-Xin? CHEN Li?
Abstract This paper proposed a new clustering alogorithm based on ant colony optimization and Grassmann manifold

for exploring linear homeomorphic clusters on non-linear dataset manifold. The minimum processed units of algorithm
were first lifted to suppress the influence of noise, and then the similarity of unit was measured according to Grassmann
manifold and a geodesic-like distance was designed for ensuring the connectivity of cluster. To improve the quality of
cluster generated by ant colony clustering, the direction of minimum surface complexity was defined and introduced into
the pheromone update strategy as heuristic information. Experiments and analysis on several datasets have shown the

successful performance on linear homeomorphic clustering compared to traditional clustering algorithms.
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Fig.8 The results of the linear structure mining on Rect-line and Open-D under different clusting numbers
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Table 1  Parameters of ant colony optimization with acceptable clustering results
Hn e LT VG (EISE PSS HAm B S o Hizx e84 8
Rect-line > 30 0.5~0.9 1.0~14.0 0.1~10.0
Open-D > 50 0.5~0.9 3.0~5.0 0.1~3.5
Swiss-Roll > 50 0.5~0.9 11.0~13.0 0.2~6.5
S-Curve > 50 0.5~0.9 5.0~12.0 0.2~7.0
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Fig. 12 The result of the proposed method and K-means on LLE dataset when the clustering number is 3
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