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Topology image density unit optimization based on adaptive threshold
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[ Abstract] In the density—based method of topology optimization, the solid isotropic material with penalization model ( SIMP) is
used to obtain a large number of gray units in the optimized structure. In this paper, an adaptive threshold spatial gray scale
transformation algorithm based on digital image processing is proposed. In the proposed method, the topological structure gray scale
unit is extracted numerically, the initial threshold is determined according to the OTSU maximum inter class variance method, the
uniform width bin value is determined through the histogram function, the adaptive threshold calculation formula is established
according to the constraint conditions of the overall structure gray scale value, and the modified adaptive threshold operator is
obtained. Then image enhancement algorithm is also applied to topological image under the topological constraints. The effectiveness
of the method is verified by a typical example. Compared with OTSU Otsu method, dynamic range compression, step quantization
and other algorithms, the adaptive threshold method can effectively filter gray units when the deviation value of topology constraint
is only 0.01% with fast convergence and clear optimization structure.
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Fig. 1 Schematic diagram of cantilever beam structure
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Tab. 1 Optimization comparison of cantilever beam with different

methods
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Tab. 2 Optimization of different structures of adaptive threshold
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