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Study on the Human Upper Limb Movement Based on Surface
EMG Parameters
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(College of Mechanical Engineering, Tianjin University of Science & Technology , Tianjin 300222, China)

Abstract: To explore the main muscle's function and the difference between men and women according to surface electro-
myogram (sEMG) of right upper limb. Volunteers data of the middle of deltoid,biceps,triceps,extensor digitorum and palmaris
longus were collected when doing the thirteen basic actions,used the software of SPSS 14.0 to process the eigenvalue of average
electromyogram (AEMG) and integreted electromyogram (IEMG). The results indicate that there is certain relevance and
differences of muscle activity degree when completing different activities of daily living, man should focus on the strength of
extensor digitorum and deltoid muscle,while woman should enhance the strength of palmaris longus and ddtoid muscle. The
experimenta data can provide atheoretical reference and guiding role to rehabilitation training of the elderly and the disabled and the
respect of SEMG controlling.
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Tab.1 Basic action in experiment
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Tab.2 AEMG of man’s main muscle groups during the ADLs uv
WA M

o T3 T3 T3 T3 T3 T3 T3 T T HITEF T FEE TR

KI5 =g SR U [Fl/8 SENE [ BEE =M ek L i il
1 109.45 115.00 112.45 70.73 69.23 76.53 75.00 50.87 50.77 40.05 66.25 81.28 44.40
2 70.32 78.73 97.75 69.87 153.92 69.32 44.65 83.98 51.85 54.83 82.30 120.53 54.05
3 58.83 59.53 6343 48.60 58.48 47.50 49.80 42.00 33.78 34.28 54.30 4823 4033
4 64.07 75.25 90.05 88.98 82.60 134.98 60.17 56.03 76.47 50.72 70.33 55.20 68.62
5 87.65 85.92 90.57 89.78 7207 7150 67.42 89.23 78.18 68.10 83.23 79.63 7242

e L MU 20 BETSLG 30 BE=SRALG 4 KL 5. SEMAL .
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Tab.3 IEMG of man’s main muscle groups during the ADLs [\
WA i
e TE T3 T3 T3 T2 T3 TE T3 T3 T T3 TaE  TH
T NES EE SR ELE S [FiJHE [LiE 2 R L IS i
1 309.2 34015  3/232 22745 19835 20870  206.03 174.07 108.72 17783 36723 23532 124.03
2 194.6 23835 25182 19297 41245 189.78 11965  260.37 131.78 24107 41075 35797 14840
3 175.0 16663 18245 12827 181.77 138.92 136.48 149.01 89.58 13760  290.63 138.62 11917
4 184.4 21925 31097 22687 23113 36303 13758 19535 19443 19805  350.50 17445 20540
5 2804 33238 29835 25878 25357 22120 19403 28365 20328 33980 44297 27835 22652
TE: L =AIUEs; 20 BE=SL; 30 BE=3L; 40 KL 5. F5ML .
&4 LM ADLs B EALAEEH) AEMG ¥
Tab.4 AEMG of woman's main muscle groups during the ADLs [\
LA gl
o) FH T3 FH T3 FH T3 FH T3 FH T F# FEF T
Sl = S A Eils} S [ v 23 ek L Hrp ke JIE)
1 101.92 101.42 106.97 99.05 9342 66.92 84.67 56.72 55.82 49.63 59.87 7125 65.88
2 99.32 100.00 102.08 99.53 122.83 84.83 59.47 61.85 74.40 45.12 68.13 100.27 88.05
3 97.28 83.10 83.12 86.80 81.75 93.83 65.48 59.18 39.52 44.62 63.87 65.33 59.03
4 95.63 97.18 104.58 104.12 108.87 127.87 57.78 93.72 12043 60.02 7725 78.13 107.55
5 95.73 95.35 90.25 86.13 91.00 78.03 77.10 73.62 72.85 69.88 81.82 75.63 75.50
e L AN 20 PR L 30 BE=SkALG 4 KL 5. JEMAL .
F5 ZM5ER ADLs B ERALAE IEMG $iiE
Tab.5 IEMG of woman's main muscle groups during the ADLs "\
WA Bl
e TE T3 T3 T3 TE T3 TE T3 T3 i TE TaE  FH
3T NES EE SR ELE S [FiJHE [LiEs 2 R L IS J
1 30882 29840 32417 28950 27195 16567 22212 17388 14202 18622 29962  206.32 195.67
2 28852 29257 32132 29032 33790 23510 17498 20133 21083 20032 34318 27128 31508
3 30840 26195 27007 26890 27665 22640  187.77 179.37 11217 16492 30710 204.27 160.28
4 28740 26055 32055 29442 30822 33018 15347 24263 32825 22052 37402 25582  339.85
5 27382 29445 29798 27710 25598 22468 19382 20768 19630 30363 40287 21762 227.03
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Tab.6 Main muscle during the ADLs
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