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Abstract. Compression garments are widely used in medical, athletic, body-shaping and healthcare
fields, where the exerted pressure (amplitude and distribution) is crucial to their efficacy. This study
proposes innovative solutions for pressure evaluation and pressure decline assessment of compression
garments using a smart bionic and morphing leg mannequin, which is embedded with 25 high-
sensitivity structured-fibre pressure sensors and temperature sensing units according to German
standard (RAL-GZ 387/1) and ankle anatomical structures. The mannequin can morph from size 23
(M) to 27 (L) with 0.125 mm circumference accuracy, providing precise pressure mapping instead of
mean pressure and reducing the number of mannequins required for routine tests; its measured pressure
is consistent with that on human legs, showing non-uniform distribution. Additionally, the mannequin
is used to assess pressure decline during prolonged wear: static wear for 8 hours leads to 9%-24%
average pressure reduction in commercial compression stockings and 21%-46% in as-made stockings,
presenting a non-uniform decline pattern. The bionic, morphing and high-sensitivity characteristics of
the mannequin make it a promising tool for routine tests, performance assessment and design
optimization of customized compression garments.



