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Automatic Sketching of Kinematic Chain Topology Graphs Based on
Optimized Branch-chain Matrices
XUE Yu SUN Liangbo” ZHANG Bohou ZHOU Huaxi WANG Xiaoyi
School of Mechanical Engineering, Wuhan Polytechnic University, Wuhan, 430023

Abstract: This paper presents a novel method for the automatic plotting of kinematic chain topological
graphs, based on an optimally arranged branch-chain matrix. The structural information of a kinematic
chain is first represented using a dendrogram. Branch chains are then extracted according to the connectivity
of components and multiple joints. forming a branch-chain matrix. To minimize or eliminate crossings in
the final graph, the row order of this matrix is optimized using the concept of intimacy between branch
chains and the corresponding crossover-determination theorem, yielding an optimized branch-chain matrix
with no or minimal crossings. Subsequently, a bicolored topological graph with minimal or no crossings is
generated through a series of operations, including deletion of duplicate elements, element repositioning s
insertion of new columns, and element translation. Case studies and comparative analyses demonstrate that
the proposed method provides clear procedural rules and preserves distinct loop information. The method
effectively resolves line-crossing issues and enables direct generation of topological graphs from the opti-
mized branch-chain matrix.

Key words: topological graph sketching; optimized branch-chain matrix; intimacy; crossover deter-
mination
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Fig.1 Structure graph and dendrogram graph of the

11-bar kinematic chain 1
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Fig.2 Non-crossing dendrogram graph of kinematic

chain 1
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