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j A Quantitative Analysis of Electromyography Obtained

from Subjects Performing Seated Tasks

Kwon Son

This paper describes a quantitative analysis of electromyography (EMG) measured

from seven subjects performing four seated dynamic tasks. EMG signals were moni-

tored using 15 surface electrodes which were placed on selected trunk and lower

extrmity muscles of the right side of the body. Each EMG signal was then processed

through rectification, integration, and filtering. Based on the maximum level of the

processed EMG, it was found that the trunk and ankle muscles play an important role

on the postural control during the seated tasks.
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Fig. 1 Types of weight —moving task
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Table 1 Subject personal data
Subject Mean 5.D.
1 2 3 4 5 6 7
Age(year) 32 27 23 32 25 30 26 27.9 3.5
Srature(cm) 186 179 184 175 183 175 170 178.8 5.8
Weight (kgf) 70.2 794 77.5 79.5 74.6 66.7 70.7 74.1 5.0
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Table 2 Surface electrode placements in cm

Vertical position Lateral position
Muscle (from floor) (from midline)
Mean S.D. Mean S.D.
MUL 111.6 5.1 3.6 0.6
RAB 109.0 4.9 35 0.4
MEO 108.1 4.4 114 1.3
TFL 94.9 5.5 20.5 2.0
GMA 91.6 7.3 14.9 2.0
ADD 68.0 4.4 7.4 1.1
RFM 65.0 2.9 14.6 0.9
BFL 74.5 4.4 11.2 1.5
STN 87.9 5.4 0.1 1.7
SAR 58.1 5.7 15.5 1.8
BFS 24.6 3.4 144 1.8
GAL 37.5 1.5 16.5 1.3
S0L 34.9 2.3 8.3 2.1
PER 2.3 20.6 0.6
TAN 2.4 18.5
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Fig. 2 Measurement and processing of EMG
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Table 3 Intersubject extreme position data of of Task | (two—handed ¢yclic task) and standard deviations of po-
_sition data of the four seated tasks. F and E denote the fully flexed and fully extended arm positions,

ez Asste,
guigEoe
Ty SAF W

[l

&0l 03z F2oN B

o] §5}7]

e 3 ME el 03z
A et 0.8%
AAo s@il, 2 49
dEoz o] Faty] A

W =

1 respectively
Hand Strock Upper arm lower arm Trunk angle
(cm) angle (deg.) angel (deg.) (deg.)
F F F F F F
Subject 1 57.0 —578 —15.4 72.9 15.0 83.0 87.0
Subject 2 53.8 —73.1 - 7.7 59.2 10.8 84.0 86.1
Subject 3 48.1 —65.7 —10.0 50.5 8.5 72.9 77.7
i Subject 4 | 480 —60.5  —28.2 67.5 15.8 93.5 95.9
Task 1 Subject 5 50.1 —53.1 —13.8 74.6 15.7 90.6 92.1
Subject 6 50.2 —96.3 —13.2 36.8 1.9 83.9 90.4
Subject 7 33.8 —34.9 —224 69.0 19.2 94.4 97.4
Mean 48.7 —63.1 —15.8 61.5 124 86.0 89.5
S.D. 7.3 19.9 7.2 13.7 5.8 7.5 6.7
Task 2 Mean 49.4 —64.5 —14.5 60.4 11.4 85.2 87.1
s.D. 9.4 19.2 5.9 12.9 6.1 3.7 4,0
Task 3 Mean 54.7 —5h3.2 —3.8 68.9 10.7 84.6 85.7
5.D. 8.3 9.7 7.9 16.1 35 3.6 5.5
Task 4 Mean 55.0 —57.2 —4.6 68.5 8.2 88.2 89.0
S.D. 4.9 12.1 8.2 12.3 5.4 3.7 34
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Table 4 Mean(standard deviation) of the extreme EMG levels in #V for four tasks and isometric strength from

seven subjects

Muscle ] Level Task Iscmetric test
| 1 2 3 4 Maximum Relaxed

Max. 46(8) 27(13) 171D 16(10) 91(6) -
MUL Min. 13(11) 7(7) 8(5) 6(4) - 3(2)
Max. 10(4) 8(7) 17(9) 24(17) 31(25) ”
RAB Min. 3(2) 3(3) 9(4) 10(6) - 2(1)
Max. 8(4) 9(2) 11(4) 12(5) 73(32) -
MEO Min. 3(3) 4(1) 7(3) 7(4) - 3(1)
Max. 15(10) 10(6) 8(5) 7(4) 125(65) -
TFL Min. 5(2) 5(3) 5(3) 7(2) - 5(1)
‘ Max. 5(2) 6(4) 4(1) a(1) 52(13) =
GMA Min. 2(1) 3(1) 3(1) 5(2) ~ 3(1)
; Max. 16(13) 9(3) 7(2) 3(0) 79(36) -
ADD | Min. 4(2) 4(1) 6(2) 7(1) - 2(1)
‘ Max. 8(6) 8(4) 5(2) 5(1) 96(3) -
RFM . Min. 3(2) 3(2) 3(1) 4(2) - 3(1)
Max. 9(6) 7C7) 4(2) 2(D) 138(39) =
BFL Min. ©3(1) 2(1) 2(1) 3(1) - 2(1)
Max. 9(5) 3(1) 4(2) 2(1) 153(75) -
STN Min. 4(2) 2(1) 2(1) 6(3) - 3(2)
j Max. 10(8) 3(3) 5(9) 2(1) 148(44) -
SAR | Min. 5(5) 2(2) 2(2) 20(18) - 4(2)
\ Max. 17(17) 12(1) 11(8) 10(11) 186(74) =
BFS Min. 9(13) 5(7) 6(6) 14(17) - 2¢1)
Max. 29(20) 31(30) 13(14) 6(5) 57(23) -
GAL Min. 12(13) 15(17) 7(5) 17(14) - 5(2)
: Max. 11(2) 22(15) 20(13) 9(8) 44(16) -
SOL | Min. 4(3) 7(T) 13(8) 14(17) - 4(2)
Max. 12(8) 8(8) 16(14) 8011 62(39) -
PER Min. 6(5) 4(5) 11(10) 6(6) - 3(2)
7(4) 5(3) 3(3) 178(55) -
TAN 3(2) 3(2) - 3(1)
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