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A Study on the Quantitative Analysis of Surface EMG Interference Pattern
with T/A Variables

FE -2 BE-& KB
(Jin-Lee - Won-Hee Kang * Sung-Hwan Kim)

Abstract — We have tried to analyze the SEMG interference pattern quantitatively and automatically using T/A variables
ZC, TN, mSA, mSD, UCA, AIPEA, ACT and NSS. For the analysis, we have carried out experiments on 14 SEMG
interference patterns recorded from the biceps brachii, first dorsal interosseus and abductor policis brevis muscles.
Emphasis was placed on the following 3 points in the experiments. 1) Suitable amplitude threshold for the automatic
detection of the T/A variables. 2) Variation of the T/A variables to varying %$MVC. 3) Variation of the T/A variables to
the sustained contraction for 30 seconds. Resuits of the experiments showed that T/A analysis of the SEMG interference
pattern can be effective tools for diagnostic purposes instead of the conventional NEMG method. -
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Fig. 1. A schematic of the surface EMG signal for
introducing the T/A variables (T1-T5 : turns,
S1-84 : segments, A1-A4 : segment amplitudes,
D1-D4 : segment durations)
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Fig. 2. A typical output of the automatic analysis program
(20% MVC, a.p.b muscle)
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Table 2. Variations of the T/A variables to varying % MVC (6 Table 4. Variations of the T/A variables to varying %
subject's biceps brachii, results of total 30 blocks MVC(3 subject's a.p.b., results of total 15 blocks
computed with initial Sblocks of each subject, omputed with initial 5blocks of each subject,
represented by median (range)) represented by median (range))
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Table 5. Variations of the T/A variables to the sustained
muscle contraction for 30 econds(6 subject’s biceps
brachii, slope and vy-intercept of the linear
regression line, represented by median)

20% 40% 60% 80% 100% MVC

slope slope slope slope slope

intercept intercept intercept intercept intercept

-65 -.14 -0.21 -05 -11
zc

208 197 245) 241 197

-5 -0.32 -68 -81 -20
TN

377 390 415 360 344

=0 =0 =0 =0 =0
mSA

0.06 0.12 0.19 0.25 0.32

=0 =0 =0 =0 =0
mSD

2.4 2.4 23 2.6 2.9

=0 =0 =0 =0 =0
UCA

0.29 058 0.75 1.1 1.3

-.0011 -.0007 -.0005 ~.0005 -.0035
ACT

0.81 0.79 0.83 0.81 0.73

=0 =0 =0 =0 =0
AIPEA

0.3 0.57 0.74 1.0 1.3

-5 -0.28 -1.0 -0.66 -21
NSS

239 252 298 205 188)
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Variations of the T/A variables to the sustained
muscle contraction for 30 seconds(5 subject's f.d.i.,
slope and y-intercept of the linear regression line,
represented by median)

Table 6.

20% 40% 60% 80% 100% MVC

median median median median median
2c -0.02 -08 -12 -12 -09

262 281 238 205 187

004 -1.42 -1.34 -69 -6
TN

470 483 443 370 352

=0 =0 =0 =0 =0
mSA

0.11 0.22 042 0.56 0.86

=0 =0 =0 =0 =0
mSD :

20 2.0 22 26 2.8

=~ =0 =0 = =0
UCA

0.67 1.1 24 31 4.2

0.0005 -.0002 -.0017 -.0022 -.0015
ACT

0.86 0.9 0.88 0.78 0.72

=~ = =0 =0 =0
AIPEA

66 1.1 2.2 2.8 39

-.19 -193 -17 -73 -06
NSS

355 366 303 211 198
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Table 7. Variations of the T/A variables to the sustained
muscle contraction for 30 seconds(3 subject’s a.p.b.,
slope and y-intercept of the linear regression line,
represented by median)

20% 40% 60% 80% 100% MVC

median median median median median

-.15 -1.8 -2.2 -1.4 ~2.9
zc

214 290 276 271 278

-~.01 -13 -2.2 -1.7 ~3.7
TN

406 468 460 458 453

=0 =( =0 =Q =0
mSA

0.1 0.16 0.24 0.29 0.31

= =0 =0 =0 =0
mSD

1.9 1.9 2.0 2.1 2.1

=0 =0 =0 ) =0
UCA

0.28 0.6 1.0 1.2 1.5

-.0004 -.0009 —-.004 -.003 -~.0023
ACT

0.8 0.89 0.91 .92 .92

=0 =0 =0 =0 =0
AIPEA

.28 0.6 0.9 1.2 1.5

0.03 -1.9 ~2.7 -2.0 ~-36
NSS

350 379 359 362 334
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