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Research Status and Development Trends of Reflection Spectrum
Control in Vegetation-Inspired Biomimetic Materials

YUAN Dan', ZHANG Diandian’, HUANG Doudou®, ZHOU Wen **
(1. Wuxi Electromechanical Branch, Jiangsu Union Technical Institute, Wuxi 214028, China; 2. College of Textile
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Science and Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: This paper reviewed the research status of reflection spectrum control in vegetation-inspired biomimetic
materials for hyperspectral camouflage, briefly described the typical characteristics and formation mechanisms of
vegetation reflection spectra, summarized the main evaluation methods for spectral simulation performance, focused on
analyzing the structural design principles and preparation strategies of vegetation-inspired biomimetic materials for
hyperspectral camouflage, and discussed the bottlenecks and challenges faced by existing research. The analysis
indicates that in the future, it is necessary to construct a spectrum-pattern integrated comprehensive evaluation system,
enhance material durability and portability, and actively develop environmentally adaptive spectrum-changeable
camouflage materials. Meanwhile, trade risk management measures should be combined to promote the transformation
of technological achievements, accelerate the conversion of such materials from laboratory to practical applications such
as camouflage uniforms and camouflage nets, and provide references for the development of vegetation-type camouflage
technology for anti-hyperspectral detection.
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Fig.3 Schematic diagram of the structures of biomimetic materials for hyperspectral camouflage based on textiles
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Fig.5 Structural design and self-healable slippery mechanism of biomimetic materials with super-slippery

liquid-infused surfaces for hyperspectral stealth and its spectral performance
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