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Topology optimization of continuum structures, which is, in its mathematically nature, a 

discrete optimal control problem of the coefficients of partial differential equations in infinite 

dimensional space, is the most challenging structural optimization problem. One long 

standing problem in structural topology optimization, which is closely related to 

regularization, is feature control of optimal structural topology. The goal of feature control is 

to restrict the length scales appeared in the optimal structure (e.g., the minimum/maximum 

cross sectional area of the structural members, the minimum/maximum radius of the holes) 

and therefore make the resulting optimal designs more reliable and manufacturable. The 

present paper aims to develop an efficient, no post-processing/continuation, local and explicit 

scheme for complete control of the feature sizes in topology optimization which can, at the 

same time, generate pure 0-1 designs. The basic idea is to resort to the level set solution 

framework and impose constraints on the extreme values of the signed distance level set 

function used for describing the topology of the structure. Numerical examples show that the 

proposed method can give a complete (i.e., minimum and maximum length scales) control of 

the feature sizes in the optimized structures. 
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Fig. 1  The optimal design of the short beam example without feature control. 
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Fig. 2  The optimal design of the short beam example with feature control 

 


