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Analysis of Pressure Comfort of Basketball Arm Guards
Based on Surface EMG Technology

WANG Guangli', FANG Liying ">
(1. School of Fashion Design and Engineering, Zhejiang Sci-Tech University , Hangzhou 310018, China; 2. School of Inter-
national Education, Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract : In order to study the relationship between arm muscle fatigue and pressure during basketball exercises, the func-
tion and pressure comfort of basketball arm guards are combined to obtain the most comfortable clothing pressure of basket-
ball arm guards that can reduce muscle fatigue. Taking male college basketball enthusiasts as experimental subjects,
combining subjective evaluation to get comfortable clothing pressure under exercise, using surface electromyography to test
EMG indicators, and calculating the comfortable clothing pressure that can effectively relieve muscle fatigue. The results
show that during basketball, a proper amount of clothing pressure can give athletes a sense of comfort and relieve fatigue,
but excessive clothing pressure will have the opposite effect. The final pressure range is: 1.32 ~ 1. 61 kPa for biceps,
1.46 ~1.61 kPa for triceps, 1.78 ~2.16 kPa for brachioradialis, and 1. 83k Pa for flexor carpi radialis. The results can
provide date reference for the production design of basketball arm guards.
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Fig.1 Plane effect of sample clothing

18 E Novel 2\ &) - ; Delsys Trigno Mobile JG2k 1M
WAL FR 55 , 55 [ Delsys 25wl B .
1.2 FEARIZER

S AR N B SR SRR AR ST b B
DL FE 30 em SR MESEATAE A AR B 2, (A5
A 25 WA 3 B 1Y) 7 BT % B /)N i A
AU i T S 6 3 O 1, 1 P 7E L v b 4
5% ,10% ,15% ,20% ,25% 1 30% #8196 {ERE
A, HXE R g5 o 50k 17,27 37,47 57 6", FERH
RS 1,

F1 HRRS
Tab.1 Sample size
FEAR G5 K JE/em FHAK/em  FHEEK/em
1* 42 28.5 19.5
2* 42 27.0 18.5
3* 42 25.5 17.6
4* 42 24.0 16.6
5* 42 22.5 15.6
6" 42 21.0 14.6
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Tab.2 Specific description of test parts
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Fig.3 Acquisition of surface EMG signal
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Tab.3 Correlation Analysis of subjective evaluation at the

beginning and end of exercise
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Tab.4 Clothing pressure at subjective comfort level B . kPa
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Fig. 4 Boxplot of objective pressure value corres-

ponding to comfortable clothing pressure
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Tab.5 Changes of RMS value of biceps brachii over time in each period
A R= T, T, T, T T, T, Ty T, Ty
1 0.970.69 1.01+£0.72 1.06+0.74 1.04£0.79 1.17 +0.81"" 1.25+0.81*" 1.15+0.77"* 1.20 £0.74** 1.35 £0.84"*
2" 1.0420.63 0.99+0.76 1.04+0.78 1.09+0.78 1.16+0.77" 1.15+0.78* 1.26+0.86"* 1.29 +0.81"** 1.47 +0.88"*
3 1.01£0.61 0.99+0.50 1.02+0.51 0.99+0.59 1.01£0.68 1.00+0.67 1.16+0.64"* 1.21 +0.68** 1.24 +0.64*"
4" 0.99+0.60 1.00+0.61 1.08+0.68 1.09+0.65 1.10+£0.66 1.09+0.67 1.13+0.64" 1.13+0.60* 1.12+0.62*
5 0.91£0.67 1.00£0.64 1.04+0.65 1.03+0.73 0.95+0.76 0.96+0.68 1.09+0.73 1.12+0.71* 1.14+0.70"
6" 0.97+0.62 1.07+0.66 1.01+0.63 0.99+0.67 0.99+0.54 1.12+0.72* 1.17+0.61° 1.21 £0.71** 1.26 +0.70*"

T B 2R P = ARIEZE” 5« 378 p <0.055 # % FR p <0.01,

6 ZBERL”LAL MF ERER E T IER

Tab.6 Changes of MF value of biceps brachii over time in each period

AR= T, T, T, T Ts T, T Ty Ty
1" 0.96+0.40 0.94+0.41 0.97+0.43 0.91£0.38" 0.88+0.39"* 0.91 £0.40°" 0.89 +0.39** 0.86 +0.41 ** 0.76 £0.40 "
2" 0.99+0.49 0.91+0.49" 0.96+0.47 1.01£0.44 0.89+0.49" 0.91+0.50° 0.89 +0.51" 0.85+0.50"" 0.89 +0.45"*
3' 0.94£0.51 0.98+0.54 0.96+0.51 0.99+0.51 0.92+0.50" 0.92+0.53" 0.91+0.48" 0.88+0.52** 0.91 +0.55"
4% 1.03+0.50 1.01£0.52 1.01£0.48 0.97+0.47 0.99+0.46 0.98+0.41 0.96+0.40 0.99+0.45 0.92+0.47"
5% 1.06£0.53 0.97+0.56 0.93+0.50 0.96+0.50 0.97+0.54 0.91+0.49 0.96+0.48 0.89+0.49" 0.89 +0.51"
6* 0.98x0.41 0.99+0.39 0.99+0.42 0.98+0.41 0.97+0.38 0.95+0.39 0.91+0.36" 0.89+0.37" 0.89+0.39"

FE i 2R I 2 ARIEZET 5 = 308 p <0.055 =% FR p <0.01,
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P57 o NIRIEMEE R T 5 ILAIE 57 G &R, itk —
A5 BT LB AR E 4 B A2 AR 00, B Gn &l 6 i
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Tab.7 Changes of RMS value of radial wrist flexor with time in each period

1 T, T, T, T, T, T, T, T, T,
1" 1.09£0.76 1.08+0.71 1.18+0.75" 1.140.76" 1.14£0.80" 1.07=0.67 1.06+0.65 1.02+0.69 1.090.71
2" 1.03£0.69 1.17+0.72" 1.09+0.77 0.98+0.63 0.89+0.69" 1.04+0.73 1.04=0.74 1.14£0.73" 1.12+0.73"
3 0.99£0.59 1.10+0.58 0.91£0.55 0.95+0.61 0.92+0.60 0.94£0.54 1.07+0.55 0.97+0.55 1.14+0.66"
4" 0.920.65 0.97+0.57 0.99+0.65 0.95+0.63 1.11£0.71 1.00£0.70 0.93+0.58 0.99=0.61 1.02 +0.69
5 1.00£0.63 1.08+0.69 1.02+0.65 1.00=0.70 0.99+0.64 1.05£0.71 1.03+0.73 0.99+0.66 1.03 +0.73
6" 0.98+0.60 0.96+0.58 1.07+0.62 1.00+0.61 0.96+0.58 0.98+0.56 0.99+0.61 1.02+0.57 1.06+0.61

E s 2R o P + bR z”

*8 FEAATEBEMEEE

; % Fen p<0.05; x% TR p <0.01,

AL MF & Fi i i) 25 4L 1 25

Tab.8 Changes of MF value of radial wrist flexor with time in each period

pidRs T, T, T, T T, T, T, T, T\
¥ 0.95+£0.40 1.03£0.43 0.96+0.40 0.94+0.41° 0.90+0.41° 1.00£0.49 0.95+0.46 0.96+0.42 0.93+0.47"
2" 1.08x0.47 0.93+0.49 0.95+0.41 1.01£0.45 0.90+0.44* 0.94+0.46 1.03£0.45 0.99x0.42 1.00=0.42
3 1.06£0.36 1.05+0.33 0.97+0.39 0.98+0.36 1.01+0.38 0.98+0.35 0.97+0.41 0.92+0.39 0.95+0.40
4% 1.02+0.45 0.96+0.37 1.02+0.42 0.97+0.44 0.92+0.39 0.95+0.39 0.95+0.41 0.97+0.42 0.95+0.43
5% 0.98+0.38 1.02+0.42 0.95+0.36 0.97+0.33 1.00+0.40 0.95+0.37 0.96+0.38 0.99+0.35 1.01+0.38
6° 0.99+0.41 1.03+0.47 0.97+0.47 1.01£0.49 1.03+0.47 1.05+0.50 1.04+0.49 1.06+0.44 1.02+0.45

s 2R o PRI + b z”

;% R p <0.05; x5 £ p<0.01,
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Fig. 6 Fluctuation range of EMG index value of radial wrist flexor muscle
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