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Study of Developing SOP for Extracting Stable Vocal Features for
Accurate Diagnosis

Keun Ho Kim, Jun Su Jang, Young Su Kim, Jong Yeol Kimx

Constitutional Biology and Medical Engineering Research Center, Korea Institute of Oriental Medicine

Voice can be widely used to classify the four constitution types and to recognize one’s health condition from
extracting meaningful features as physical quantity in traditional Korean medicine or Western medicine. In this paper,
we proposed the method to update the standard operating procedure (SOP) to acquire and record voices for extracting
stable vocal features since they are sensitive to the variation of a subject’'s utterance. At first, we obtained pitch
frequencies from vowels and the sentence and intensity form the sentence as features with voices acquired under
subjects’ utterance conditions and then the deviation ratios of features from median values according to the utterance
conditions were obtained and the condition to minimize the ratio was selected as a new SOP. As a result, we decided
the SOP for a subject to utter vowels with the length of 2s~1s and sentences with over 2s interval between them after
practice, in consideration of the deviation and qualitative requirements. Stable voice features obtained from updated
SOP produce accurate diagnosis, which will be developed and simplified for using in the u-Healthcare system of
personalized medicine.

Key words : vocal feature, standard operating procedure, variation, stable features
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Fig. 1. An example of SOP for voice acquisition.
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Table 1. Voice variables
D aF0 eF0
M-N1-org 119.30752 11893446
M-N1-3s 12321739 124.73253
M-N1-2s 127.90831 129.4008
M-Ni-1s  122.30493 124.89199
M-Ni-large 12550995 125.94745
M-Ni-small 189.01644 14868107
M-N2-org 144.69518 147.28672
M-N2-3s 14083484 150.15491
M-N2-25 14893531 150.39506
M-N2-1s  146.86885 150.62419
M-N2-large 147.39659 153.6576
M-N2-small 1850615 187.75795
M-N3-org  144.11793 146.10132
M-N3-3s 14595798 149.51413
M-N3-2s  146.40664 145.3069
M-N3-1s 14457227 146.78312
M-N3-large 146.68893 143.03473
M-N3-small 193.01057 201.25189

with given conditions
iFO oF0 uro
1221709 124.01192 125.71902
126.08243 131.81301 131.75354
11441706 131.59963 134.56997
13077866 131.23433 132.48635
12860314 1295138 132.16422
1522387 207.65864 159.52168
153.68184 15420217 164.49873
151.75804 156.62085 165.12313
157.85739 157.2877 161.89392
158.83005 156.45407 159.20997
155.83108 15822569 168.69296
20379043 21091756 234.98487
163.73977 14979808 154.76728
150.30072 14867075 149.62261
148362 14578773 14892
15049551 144.82745 147.94214
144.08071 14831991 144.917
20242982 212.07079 265.87172

SFO
121.82799
122.82855
122.79836
122.12575
122.27963

135.5606
144.12479
149.77389
143.75662
152.63287
144.55426
197.64309
137.67579
142.28609
13841815
135.33841
13501078
180.46353

SI0
53.035179
53.09615
52.869099
52.127398
48.340758
65.076386
58.010802
61.259679
57.849643
60.780373
48.62063
75.104993
57.686429
57.501693
56.564766
54.575952
48.628969
65.949584

F-N1-org
F-N1-3s
F-N1-2s
F-N1-1s
F-N1-large
F-N1-small
F-N2-org
F-N2-3s
F-N2-2s
F-N2-1s
F-N2-large
F-N2-small
F-N3-org
F-N3-3s
F-N3-2s
F-N3-1s
F-N3-large
F-N3-small

139.68715
242.58053
250.06119
251.41818
259.36031
369.08218
166.50227
186.83274
180.21034
180.98473
188.86913
268.86638
176.26596
203.17639
186.59408
190.79978
188.67569
278.34357

238.85555
246.2874
2516646
254.19053
260.94395
370.40097
176.15629

203.37564
176.94358
188.15873
196.61125

300.79388
182.95013

209.93442
188.54696
189.42009
190.57434

276.55303

24777515 251.10211
258.35429 259.76242
26159918 208.29142
258.2108  257.95253
224.38769 265.17901
375.82578 381.58733
179.73494 182.47778
217.52636 230.27211
179.54228 177.49879
200.66003 209.88587
208.98618 221.43181
341.69589 368.43171
186.00487 183.31507
211.53106 211.74697
193.3339 187.72762
196.46789 190.80996
199.0499 19564758
279.41477 286.91788

249667 235.66538
267.78914 237.54754
264.40277 236.14481
250.66214 240.81349
271.77811 240.85523
392.15948 310.43303
189.52169  175.8921
249.14259  194.6091
185.09556 176.36828
219.19473 185.59362
229.83239 188.3581
385.55223 207.07228
185.56934 182.27347
213.32657 201.45938
191.00794 186.96131
191.88525 186.1438
200.05686  189.4056
292.39235 236.99299

52.14755
51.471656
50.516703
51.712219
48.558637
62.777955
51.549375
55961099
50.077357
53546135
48.764569
66.193666
53.146587
59.892528

53.12504
52.750673
48.845142
65.802608
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Fig. 2. Difference ratios from median values of vocal feature.
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