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Planning for knot-tying manipulation based on topological model

Wang Zhe, Yang Yang, Kang Tianrui
(School of Mechanical Engineering & Automation, Beihang University, Beijing 100083)
Abstract

A planning program for robots’ knot-tying is proposed by analyzing the formation of knots. Firstly, the topological
model of sutures is built up, and the states of sutures are represented as finite permutations of crossing points. Then, four
basic transitions among the topological states are defined, and a method for determination of grasping points and their
moving directions is proposed. So, possible sequences of crossing state transitions, that is, possible manipulation pro-
cesses from an initial state to a given objective state, can be generated. Thirdly, a criterion of the smallest number of
grasping points, the shortest state transition path as well as the least times of change of grasping points is introduced in
order to find the optimal plan. The planning of a surgical knot is given as an example to indicate the feasibility of the
planning program.
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