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Analysis of pressure comfort in knitted sportswear based on electrode positioning
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Abstract: To systematically evaluate the compression comfort of knitted sports tights integrated with flexible electrodes, six
commercially available men’s knitted sports tights (size L) were selected as experimental samples. By combining
objective pressure tests with subjective comfort evaluations, the pressure characteristics of the garments were
quantitatively analyzed under typical exercise postures, including static standing, seated deskwork, chest ex-
pansion, and side—to—side rotation. A comprehensive evaluation model was constructed based on the grey near—
optimal analysis method, and the coupling mechanism between garment pressure distribution and exercise com-
fort was investigated. The experimental results showed that the pressure comfort of different styles of garments in
six exercise states showed significant differences. Among them, samples Z4 and Z6, with high resilience fiber
blended fabrics, inset sleeve structure and waist split design, regulated pressure distribution during exercise
(CV values of 0.195 and 0.204, respectively), which was significantly better than the other samples (CV values
of more than 0.4). The research results provide an important experimental basis for the design of electrode inte-
gration systems that balance data acquisition stability and wearing comfort in smart clothing.
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Tab.1 Basic body type parameters of test subjects

IR ﬁ;@/ R/ B MR ER E%E ER BR

kg cm cm cm cm cm cm
Al 24 65 173 91 82 42 27 42
A2 22 79 176 97 84 47 28.5 45
A3 22 65 174 86 75 44 26.5 45

A4 25 70 175 90 80 45 27 43
A5 23 69 173 92 83 43 27.5 43
A6 22 74 177 94 82 46 28 46
A7 24 65 173 88 76 43 27 42
A8 23 66 173 89 78 43 27.5 44
A9 22 71 174 92 81 45 29.5 42
A10 25 70 175 94 82 46 29 45
FHE 232 697 1743 91.3 803 444 27.8 437
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Fig.1 Experimental samples
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Tab.2 Basic parameters of experimental samples

WS S RS R RIS s/ (gem™) JEE/mm

Z1 T L M/ =2 (95/5) 178 0.610

72 B L BRER4(68/32) 179 0.643

73 T JE IR (95/5) 215 0.506
. LR AVAY ST K

74 IiE# L (51/37/12) 214 0.840

75 ffijE# L %25 (100) 176 0.516
Y 11T IR

76 a1 TEIRRE 262 0.796
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Fig.2 Diagram of pressure test points
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Tab.3 Location of pressure test points
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Start measurement date and tim2024/10/22 16:39:05Interval 1Second Machine No. 1

No. MM S 1ch(v]  2ch(v]  3ch[v]  4ch(v]  Sch(vl  6ch[v] A.
00:00:00  -0.005 0.058 0.113 0.025 -0.017 0.01
00:00:01 0.025 0.037 0.116 0.022 -0.011 0.008
00:00:02 0.014 0.032 0.114 0.019 -0.008 0.005
00:00:03 0.015 0.031 0.109 0.021  -0.008 0.005 v
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Fig.4 Test system of clothing pressure
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Tab.4 Subjective pressure comfort scale
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Fig.5 Objective pressure test value of knitted sports tights under 6 movements
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Tab.5 Comfort evaluation of overall subjective pressure of

knitted sports tights
HRgw's e e RE Y AR GRS
71 4.7 4.8 4.5 4.5 4.6 4.6
72 5.0 5.0 4.9 4.9 5.0 5.0
73 43 4.5 4.5 43 43 43
74 3.0 3.1 3.0 2.9 2.9 2.9
75 47 48 44 42 43 43
76 4.0 4.2 4.1 4.0 4.0 4.0
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Fig.6 Radar characteristics of subjective pressure comfort of knitted sports tights under 6 actions
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