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Standardized Verification Study on SEMG Measurement of Major Flexors and Extensors
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Abstract: Twelve professional sportsmen were studied to obtain the relationship between SEMG and
isokinetic muscle strength of the major flexors and extensors of ankle joint (tibialis anterior and gas-
trocnemius) through high-speed photography, surface electromyography (SEMG) measurement, and
isokinetic strength test. The purpose was to explain the need for standardization and the best stan-
dardization method for SEMG to directly evaluate muscle strength. The results showed that during
the same muscle contraction, the muscle torque value is highly correlated with the mean amplitude
(MA), and the correlation coefficient is above 0.6. The root mean square amplitude (RMS) and inte-
grated electromyogram (iEMG) values decrease with increasing contraction speed under different
contraction modes and contraction speeds. There is a certain correlation between the standardized
value of the SEMG of the lower limb muscles and the jumping speed under deep jumping movement
with the correlation being highest between the maximal voluntary isometric contraction (MVIC) and
the jumping speed.
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Table I Muscle Peak Torque Values (Nom) of the An-
kle Joint under Different Contraction Modes and Differ-
ent Contraction Speeds (X+S)
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Table I RMS and iIEMG (uV) under Different Contraction Modes and Different Contraction Speeds
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Table Il RMS Values before and after Standardization of Ankle Joint Flexor and Extensor

BRI luv MVIC/(N-m) 60°/s 180°/s

e il JEAL il JEL L JEAL L JEAL
0] 549 315 1.46 0.78 1.77 0.73 1.46 0.79
® 220 314 1.15 0.35 1.73 0.86 1.98 1.23
® 185 257 0.64 0.36 0.60 0.42 0.58 0.38
@ 219 146 0.79 0.16 0.45 0.23 0.79 0.30
® 334 171 0.57 0.29 0.84 0.42 157 0.33
® 543 235 1.25 0.34 2.40 0.56 2.27 0.81
@ 561 223 0.91 0.38 1.85 0.29 2.07 0.34
® 428 206 0.89 0.28 1.68 0.47 1.71 0.45
©) 228 256 1.15 0.40 1.10 0.59 1.19 0.71
209 165 0.69 0.22 0.47 0.25 0.79 0.32
) 243 236 0.81 0.33 0.62 0.56 1.09 0.90
@ 353 211 0.58 0.29 0.86 0.27 1.24 0.31

XS 339.33+145.81 227.92+5346  0.91x0.29 0.3520.15 1.26+0.69 0.47+0.20 1.39+0.54 0.57+0.31
P 0.18 0.12 0.01 0.04
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Table V Relations between Jumping Speed and the Val-
ues of RMS and iEMG of Extensors before and after
Standardization
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