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A Study on Order Decision of AR Model for Median
Frequency in Fatiguing EMG

Eun Seuk Cho* , Sam Cha** , Ki Young Lee#:
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ABSTRACT

In this paper, we studied on AR model order decision for extraction of EMG median
frequency by t-test and ANOVA and comparison of median frequency. And we extracted
well-known parameters such as zero crossing rate(ZCR), low band energy(Band) and median
frequency(MDF) from surface electromyogram (EMG). And we compared to evaluate themselves
as measures for fatigue.
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Table 1. Measured subject characteristics (mean=s.d.)

General Males | Females All
characteristics| (n=5) (n=H) (n=10)
Age(years) | 24.3+t1.2 | 24.0+35 | 24.2+2.3
Height(cm) | 171.244.7 | 156.7+35 | 163.9+8.8
Mass(Kg) 67214 | 481+25 | 57.7£10.6
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Fig 2. Normalization lines of three fatigue parameters
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Table 2. Changes of median frequencies of male e AiE= FFT9F AR@ApEEL f-oA4do] gl
subjects (P>005), FFTSH ARAHEDE ool gla
Ml M2 M3 M4 M5 (P<0.05), FFT9} AR(7TAHEHL folide] gt
1 77.0 83.5 74.4 74.2 71.0 (P>0.05)
2 75.3 80.1 76.9 72.3 68.8
3 72.5 77.5 777 72.4 66.4
4| 740 | 743 | 725 | 723 | 66.3 E 5 7t giHof| wE FetFal 727|829 vl
51 72.0 73.9 715 69.3 64.5 Table 5. Comparison of the slopes of the median
61 70.2 69.9 67.1 67.0 62.0 frequency using different methods
7 66.1 66.6 63.3 62.8 58.9
AR AR AR
8 67.2 63.6 55.4 61.6 60.5 FFT @) 4 73
9] 635 | 59.7 | 526 | 59.9 | 59.0 e
10| 61.5 54.2 49.8 55.8 54.2 : - - :
M2 -0.073 -0.194 -0.214 -0.186
T 3 oM mAXS ZobFmld Ha) M3 | 03% | 0452 | 0650 | 0441
Table 3. Changes of median frequencies of M4 -0177 | -0.400 -0.43 -0.378
female subjects M5 -0.169 -0.313 -0.467 -0.300
F1 -0.089 -0.203 -0.235 -0.199
F1 F2 F3 F4 F5 F2 0159 | 0224 | 0423 | 0212
1 68.0 72.8 70.5 69.3 78.0 F3 ~0.119 20.203 ~0.262 ~0.190
2 | 688 | 684 | 710 | 687 | 784 F4 0280 | -0411 | -0477 | -0.364
3 | 665 | 707 | 711 | 663 | 697 F5 | 0638 | 06%6 | 0819 | 0714
4 65.9 68.0 71.8 65.9 70.9
e for o el 60 s s mens rus
- - . . : Table 6. T-test of FFT and AR-model2, 4, 7th
7 | 635 | 655 | 688 | 628 | 632 abofder) test 0 and odell2, 4,
8 60.2 65.3 68.9 63.8 62.1
9 59.4 62.5 66.8 61.8 59.6 FET ‘ ARE (23D
10 ] 589 | 608 | 674 | 613 | 59.1 PT<=) 0= 7174 0141073854565241
E 4. 32FI ANOVA A3 FFT | AR=ZY(R)
Table 4. ANOVA test of the median frequency P(T<=t) ©= 7% 0.039%694809436802
ANOVA | #7 e 574 FFT | AREY@3)
P(T<=t) P(T<=) T 374 0.175296333316021
N 0.7739961
o= 714
ANOVA | 22 w4z
P(T<=t =2
- ) 0.0006037 IV. é —
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