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Cross domain knowledge cell clustering method
for biologically inspired design
SHEN Jian, HU Jie, MA Jin, PENG Yinghong
(School of Mechanical Engineering, Shanghai Jiao Tong University» Shanghai 200240, China)

Abstract : To tackle the problem existing in the process of cross-domain knowledge acquisition in biologically inspired design, a
functional semantic clustering based on functional feature semantic correlation and an environment-based clustering based on
environment-constrained adaptability for biologically inspired design are proposed. On the one hand, the fuzzy theory and fuzzy
mathematics are introduced into the knowledge cell clustering algorithm, and the semantic similarity calculation method based
on the fuzzy membership function is proposed to realize the semantic clustering based on the functional keywords. On the other
hand, an AFCM algorithm is proposed by introducing the FCM clustering algorithm into the knowledge cell clustering process,

and combining the provided different types of environmental feature constraints similarity algorithm, the environment constra-
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ined clustering based on the adaptability of environmental feature constraints is achieved. Finally, the corresponding prototype
system is developed, and the visual prosthesis device design is tested. The results show that the clustering time and accuracy
are greatly improved and the clustering efficiency is improved significantly. The algorithm avoids effectively the discreteness of
cross domain knowledge distribution, reduces the number of the research objects during the design process, and can acquire

reasonably the existing design knowledge, which establishes a basis for further study.

Keywords: knowledge based engineering; biologically inspired design; knowledge cell; knowledge clustering;

knowledge acquisition
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Fig.1 Retrieval process of the related biological CFBS knowledge cell cluster
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Fig. 2 Semantic model in functional semantic clustering
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Fig. 3 Environmental effect on the biological function evolution
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Fig.4 Schema of similarity calculation for environment feature constrains
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