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Design of Porous Structure Midsole Under
Biomechanical Constraints
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Abstract; A 3D Voronoi strut midsole structure design method based on plantar pressure mapping is pro-
posed. Using plantar pressure information as the data-driven basis for midsole structure design, a Voronoi site
is constructed using a weighted random sampling strategy. The 3D Voronoi diagram is adapted to the midsole
boundary through cropping algorithms. Using the trimmed 3D Voronoi edge as the skeleton line, implicit sur-
face modeling technology and implicit function fusion are used to generate a smooth and continuous 3D Voronoi
strut midsole. The test results show that the 3D Voronoi strut midsole can make the pressure distribution on
the sole of the foot more uniform, effectively reduce the load on the metatarsal and heel areas, as a conse-
quence, significantly reduce the probability of joint damage caused by abnormal concentration of plantar pres-
sure.
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Fig. 1 Flow chart of 3D Voronoi strut midsole structure design
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Fig. 13 Peak plantar stress cloud map during static standing
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Tab. 2 Peak pressure in different regions of midsoles during walking
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