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=Abstract=

Development of the Laryngeal Function Identification System
Using the Electroglottograph

Jong Myoung Kim, Chul Gyu Song, Myoung Ho Lee

In this paper, a laryngeal function identification system based-on the EGG signal is pro-
posed as the decision basis whether the laryngeal function is normal or abnormal. The nor-

mal EGG signal is approved an autoregressive model which has the optimal order of 9. It can

be analized by determining the transfer function. But it is not meaningful that the determi-
nation is made usihg the transfer function of an autoregressive model on the abnormal EGG
signal. The power spectral analysis was applied to discriminate the normal or abnormal
cases. The SNR of the EGG signal was enhanced by the optimal position of electrodes.
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Table 3 Calculated d matrix of a single vowe! “a”
k
. 1 2 3 4 5 6 7 8
1 | 5.99586+03 | 1.7332e+05 |-1.5602¢+06 | 1.4038e+07 |-1.2513e+08 | 1.1190e+09 |-9.9370e409 | 8.6735e+10
2 }-1.5616e+18 |-4.8779¢+18 | 4.4727¢-+15 |~1.9140e+15 |-1.9805e+15 |-9.6456e+15 | 1.78302416 | 3.2443e+15
u -1.9149¢+15 | 1.0945e+16 | 6.5128e+15 | 6.5128¢+15 | 2.2800e+13 | 6.8763e+12 | 1.4910e+12 |-1,9583e+13
4 | 55277e+12 |-2.4346e+13 | 2.4621e+13 | 2.4621e+13 | 3.8703¢+10 | 1.1742e+10 |-3.3038e+09 |-3.70868+10
5 |-1.1452e-+10 | 3.8788e+10 |-2.1441e4-09 |-2.1441e+-09 | 1.3894e+10 | 6.7137¢+07 | 2.8944e+07 |-1.6980e+07
6 | 6.1125e+06 |-1.0580e+07 | 7.5151e+07 | 1.9849¢407 | 1.5406e-+08 | 1.0788¢+07 | 6.1906e4-04 | 1.7780e+04
7 |-3.6408e+04 |-3.0877¢+-04 | 4.7770e+03 | 2.20786+04 |-1.0140e+05 |-3.8663¢+04 | 1.0177c+04 9.6712e+00
8 | 9.6630e+01 | 1.1548e+-02 | 9.0858e+01 |-3.1974e+02 75776e+00 -8.3981e+00 |-1.4215e+01 |-2.8068e+01
97 r2iooe: 01 HI08M6e ~01l 5 6irote 0L T 7007 02 -850t 1508e k00
10 | 4.3234e -04 | 6,3608e 05 | 4.0277¢ 05 | 1.0505¢ -04 | 6.5146e -7.5162e 2.3283e -03 |-3.0028¢ -01
11 |-5.1300e 07 |-1.72422 -06 |-3.9759e -07 |-5.7213e ~07 | 1.3237¢ -04 |-4.1481e -02 | 3.9663e -03 |-1.6824e 02
12 |-1.3717¢ -09 |-2.4267e -09 | 9.3677e -09 | 1.9522¢ -07 | 2.7118e -05 |-2.6240e 04 | 1.1668e -06 |-2.7067e -05
13 | 7.7309¢ -12 | 1.3621e -11 |-2.8245¢ -10 | 8.5899¢ —07 |-1.8363e —07 |-1.7380e -06 |-2.7884e -07 | -3.6163e -07
14 | 2.0229¢ -13 |-2.0708¢ -12 1 1.0321e -09 |-3.6650e -09 |-1.0975¢ -08 |-7.4985¢ -09 |-5.1002e ~09 |-4.2560¢ -09
15 |-1.2214e -13 |-1.9521e -12 |-1.3470e -11 |-1.3470e -11 | 6.3797e -12 | 7.0734e -13 | 5.0831e -13 | 1.5678e -12
. k 9 10 11 12 13 14 15
1 |-7.6156e+10 | 6.4647e+12 |-5.5339e+13 | 4.609%+14 |-3.6872¢+15 | 2.8316e-+16 |-2.1046e+17
2 | 2.2442e+16 | 3.2095¢+15 | 1.1550e+16 [-1.2821e+16 | 9.0643e+15 |-5.6958e4-14 | 3.7418e+14
3 |-1.3882e+13 |-2.5378e+13 {-1.0180e+13 |-5.9921e+12 |-2.2062e+12 | 2.5332e+12 |-6.7326e--09
4 1-2.7175e+10 |-4.4123e+10 |-1.6706e+10 |-7.2160e+10 |-3.1061e+09 |-7.0991e+09 | 8.2157e+08
5 |-7.996%e-+07 |-1.0330e-+08 |-1.9370e+08 | 6.9140e+07 |-5.9793¢+07 | 3.5727¢1+06 | 6.8042e+05
6 |-3.3665e+04 |~2.4385¢+05 | 4.1552r+05 |-3.1822e-+05 | 9.0381e4-01 |-2.6465e+04 | 6.4765e+02
7 | 9.5474e+01 {-3.3064e+00 |-2.0014e+02 (-3.3409e+01 | 7.295% -01 | 7.2958e+01 | 2.474%¢ -01
8 )3 12386 01 -2.3464e —01 84987e -01 —2.5523e -01 | 4.4531e 01 | -1. 8368e 01 6.2264e ~04
10 | 5. 56566 -02 |-1.7131e —04 33770e —07 2.9351e -07 |-4.1924e -07 |-4.1924e 07 |-1.4838e -08
11 | 3.8874e -03 |-4.9787e -05 | 6.6079¢ 07 |-9.8396e -09 |-5.0780e -10 |-1.1395¢ -09 |-2.5843e -11
12 | 5.4459% -05 |-9.9347e -06 | 3.2673e -07 |-6.4968¢ -09 |-4.5867e -11 | 6.9534e -12 |-1.7906e -13
13 | 5.7772e 07 | 1.7411e -07 | 2.6575¢ 07 | 2.4462e¢ -09 | 1.5477e -11 | 1.8384e -13 |-3.1780e -15
14 1-8.0284e -10 | 6.1560e -10 |~1.5114e 09 |-7.6192¢ -10 |-0.4572¢ -12 |-1.1103e -13 |-1.2524¢ -18
15 | 5.8989%¢ -13 |-9.8533e -14 |-6.5823¢ -13 |-8.9446e -13 | 2.2024e -12 | 6.4945e -14 |-1.4624e -18
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Table 4 The Coeffcients of the autoregressive model tronsfer function at each single Vowel

Nl } S 1 L T
Alg _
a0 1.0000e+00 1.0000e+00 1.0000e+00 1.0000e-+00 1.0000e+00
al -1.0826e+00 -1.0966e+00 ~1.0840e+00 -1.0850e+00 -1.0982¢4-00
a2 2.3149¢ -03 5.8632¢ -03 3.1383e -03 3.2408e -03 4.3053e -03
a3 1.3738e -03 3.8980e -03 1.3647e 03 1.8588e 03 5.7245¢ -03
ad 2.0502¢ -03 4.1306e -03 2.5281e -03 2.2491e -03 4,7568e -03
ab 2.0764e -04 4.5838e -03 « 1.4921e ~03 1.7531e -03 4.6493e -03
ab 2.1051e -03 4.4441e -03 1.5941e 03 1.9980e -03 5.3273e -03
a7 1.0183e -03 5.2728¢ -03 2.6719¢ -03 2.1720e -03 3.9757¢ 03
a8 1.0795e -03 2.8970e -03 1.2303e -03 2.0030e -03 5.1600e -03
ad 1.0017e -01 8.9509e -02 1.0204e -01 1.0092e -01 8.7781e -02

s aris

rasl anis

-1“/
a8 9 22% AEd g 3 34 X:F
H,0: 93 ([F¥]

Fig. 9 The pole-zero plot of a single Vowel set (X :
pole, O : zero) (narmal)
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