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Evaluating the Effectiveness of Functional Apparel: A Scientific Approach

Yejin Lee'
Dept. of Clothing and Textiles, Chungnam National University, Daejeon, Korea

Abstract: Functional apparel is designed to fulfill specific purposes, requiring comprehensive scientific validation to
ensure performance. Developing a robust experimental protocol is essential, addressing key variables such as envi-
ronmental conditions, participant controls, and garment modifications. Important considerations include the conditions
under which evaluations are conducted, the critical elements in production, and whether standardized static methods can
adequately interpret dynamic states. Additional concerns involve the garment’s performance when layered, optimal
approaches for measuring human responses, and appropriate statistical analyses for experimental results. Standardized
techniques often fail to replicate real-world functionality, underscoring the need for innovative methodologies that align
with consumer expectations. Functional apparel assessments frequently prioritize material properties or localized impacts,
but understanding systemic effects requires integrating psychological and physiological studies. The development process
demands advanced materials tailored to diverse user needs, designs adaptable to varying conditions, and scientifically rig-
orous evaluation frameworks to ensure reliability and effectiveness. Moreover, achieving optimal functionality entails bal-
ancing environmental adaptability and user-specific requirements while addressing challenges such as comfort, durability,
and performance consistency. These efforts contribute to creating apparel that meets the complex demands of diverse
activities and settings. Advancing functional apparel research requires interdisciplinary collaboration and continuous
refinement of testing methodologies, paving the way for innovative solutions that align with evolving consumer needs and

technological advancements.
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Fig. 1. Attachment location of inertial measurement unit sensor and measurement position. (Kang & Lee, 2024)
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Fig. 2. Single-leg drop landing from 40cm height with three trials. (Lee
et al., 2016)
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Table 2. Analysis index of EEG (Lee & Lee, 2021)

Abbreviation

Full terminology

Frequency range

RT Relative theta power spectrum (4~8Hz) / (4~50Hz)
RA Relative alpha power spectrum (8~13Hz) / (4~50Hz)
RB Relative beta power spectrum (13~30Hz) / (4~50Hz)
RG Relative gamma power spectrum (30~50Hz) / (4~50Hz)
RFA Relative fast alpha power spectrum (11~13Hz) / (4~50Hz)
RSA Relative slow alpha power spectrum (8~11Hz) / (4~50Hz)
RLB Relative low beta power spectrum (12~15Hz) / (4~50Hz)
RMB Relative mid beta power spectrum (15~20Hz) / (4~50Hz)
RHB Relative high beta power spectrum (20~30Hz) / (4~50Hz)
RST Ratio of SMR to theta (12~15Hz) / (4~8Hz)
RMT Ratio of mid beta to theta (15~20Hz) / (4~8Hz)
RSMT Ratio of (SMR-mid beta) to theta (12~20Hz) / (4~8Hz)
RAHB Ratio of alpha to high beta (8~13Hz) / (20~30Hz)
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