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Weakness of Level Set Method in Topology Optimization
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Abstract: Structural topology optimization has been identified as one of the most challenging tasks
in structural design. Level set method has many merits on topological optimization problems. But
it also has some defects. For example, the higher dependence on initial topology of complex
structures, in which proper number and position of holes are included, cannot be determined in
advance. Furthermore, in order to greatly improve computational efficiency., another topology
optimization method, we called it topology derivative-level set algorithm, was proposed by
unifying topology derivative theory with the level set method. Numerical experiments illustrated
the weakness of the traditional level set method and the improvement of the topology derivative-
level set algorithm. The numerical results show that the topology derivative-level set algorithm
can be used for topology optimization of continuum structures.
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Fig. 1 Cantilever Beam Model [ (Unit:cm)
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Hole by Traditional Level Set Method
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Fig. 4 Calculation Results of Initial Topology with One
Hole by Traditional Level Set Method
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Fig. 6 Calculation Results of Initial Topology with Two
Holes Distribution 2 by Traditional Level Set Method
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Fig.7 Calculation Results of Initial Topology with
Three Holes by Traditional Level Set Method
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Fig. 9 Calculation Results of Initial Topology with Four
Holes Distribution 2 by Traditional Level Set Method
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Fig. 11 Optimization Results of Calculation Example 1
for Topology Derivative-level Set Algorithm
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