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1. Objectives and Methods

A Study on the Characteristics of the Korean Adult Male Sound according to Sasang Constitution using PSSC
with a Sentence.

Sasang Constitutional Medicine(SCM) is the one of the traditional Korean Medicine. It dassifies people into four
categories like Taeyangin, Soyangin, Taecumin and Soeumin. The rule to classify is Appearance and Body Shape,
Facial Appearance and Speech, Character and Talents and Diseases and Medications.

This study was done to investigate the relationships between Voice and Sound parameters using PSSC(Phonetic
System of Sasang Constitution) in a sentence.

Experimental Participants were 195 Korean adult males including 1 Taeyangin, 37 Soyangin, 105 Taeumin and 52
Soeumin.

Sasang Constitutional specialist used PSSC and Korean Medical Diagnosis to cassify participants into four
constityution.

2. Results

In Pitch segment, Soyangin's Center freq.(4) was significantly high compared with Taeyangin and Taeumin groups .
Soyangin's and Soeumin's Center freq.(6) was significantly high compared with Taeyangin and Taeumin groups.

In APQ segment and Octave segment, there were no significant differences among four groups.

In Shimmer segment, Taeumin's F Shimmer(1) and F Shimmer(2) were significantly high compared with
Taeyangin and Soyangin groups.

In Energy segment, Taeyangin's 2k-4k total sum, 2k-4k dev., C dev., C# dev. and D S.D. were significantly
high compared with other groups.

In Recording time segment, there was no significant difference among four groups.

More Taeyangin cases and the other parameters are needed to determine constitution using PSSC and to make
PSSC effective.

3. Conclusions
From above result, there is the possibility of efficiency standard guide for constitution diagnosis by analyzation og voice.
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Table 1. General Characteristics of Experimental Particioants in Total Male Group (Unit: Mean  S.D.)

Constitution Number Age(years) BMI(kg/rn2 ) Height(cm) Weight(kg)
Taeyangin 1 59.0 234 173 70
Soyangin 37 36.1-115 228422 171258 670478
Taeumin 105 36.1-113 263 8.1 1720461 77.8-106
Soeumin 52 344-12.6 21696 173.246.2 48186
Sum 195 35.7-11.8 24485 1722461 7232113
P-value 0.193 0.000% 0474 0.000%*
* P<0.05
Table 2. Crosstable for Constitution and Age Distribution (Unit: person)
Constitution 21~ 30 31~ 40 41~50 51~ 60 61~ 70 Sum
T i 1 1
Saeymg,m 14 % 5 : | -
/
OyEnEn 41 34 18 4 ’
Taeumin 8 . 105
. 26 12 8 4
Soeumin g1 58 31 2 9 52
Sum ’ 16 195
% (41L5%) (29.7%) (15.9%) (8.2%) 4.6%) (100%)
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@ volaZE @ = <A
Model : ATM7S(AUDIO-TECHNICA) Fig. 2] el A Record "2kl 23]
A WES FEUAM AARAE E3

Frequency Response : 60~15,000 Hz

Signal to Noise Ratio : 58 dB, 1 kHz at 1 Pa
(3) Sound Card

Model : Sound Blaster DE5.1 Lite

Signal to Noise Ratio : 91dB

Bit/Sampling Rate : 16bit/48kHz

S 5S3) F-4 program PSSC & ¢4

33t} PSSCE (F)Voice one 7 AFA| U] )37

AVIA A S Ao A A AL program

% o] 3} pssc @ A g Fig. 1. Basic Information Window of PSSC
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Fig. 4. Sasang Classification Window of PSSC

Fig. 2. Voice Recording Window of PSSC
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Fig. 3. Voice Waveform Window of PSSC
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3. SAAE

1) ANOVA (Analysis of Variance) 4]
MUSEEE N A ZF Aol 24 EAL &7
P G SRS E o E A parameter
& F29 T A4 BF/o met X7 §-9
9l =z ANOVA Test” & o] &
AAEAL, Fo7E a= 0.05F At
hefferd & A&

Sdl
739-0| == Tanhame'y &

1) Pitch

4% FA AA A Center Picch & K AR
@ DAL, KEALS AR Te] 2t
7} 117.2, 101.0426.1, 95.7 £17.2, 98.6 #9.5E L}
A §904 e Aol oA Bl
Ak, Akl A=A WeEb Tk P=0.363).
Center frequency ©f| A<= Center freq.(4)S} Center fr
eq()°] 974 A& Zo)7F YT Center f
req(d) & AU HEAHTE I HEAH
gnT f94 QA B4 ehgeh. Coner fieq
O 2FAPRIH 22T HIAYT
I A dieny fo4 A =A ekt
t}. I 9ol Picchl, Pitch2, Pitch3, Pitch4, Pitchs,
Pich SD. & ¥H SR Fo14 i Aol7}
A TH(Table 3).

2) APQ
A4l B HAA APQ = 94 U A
o] 7} 9191 th (Table 4).
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Table 3. Pitch in Total Male Group(Unit: Hz)

ZITH2E 21

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
Center Pitch 117.2 101.0126.1 95.7417.2 98.6119.5 0.363
Pitch 117.9 101.4£26.0 96.7-17.8 9.1419.1 0.446
Center freq.(1) 48.6 38.0#4 385453 38.55.7 0.271
Center freq.(2) 118.1 1054188 108.0 7.8 109.25.0 0.071
Center freq.(3) 158.7 191.2+24 4 189.5£24.5 186.9-25.6 0.534
Center freq.(4) 339.8 412.3£20.6 407.5£23.0 409.9=29.5 0.031%
Center freq.(5) 738.8 728.7+£20.3 732.8=22.0 728.7=17.9 0.570
Center freq.(6) 1307.6 1354.3£49.9 1323.7=57.5 1347-51.5 0.009*
Center freq.(7) 2945.3 2578.4+116.3 2589.9-168.6 2588.4-138.6 0.133
* P<0.05

Table 4. APQ in Total Male Group(Unit: dB)

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
APQ(center) 0.237 0.226£0.042 0.230=0.051 0.226£0.05 0.951
APQ2 0.33 0.248£0.057 0.254=0.063 0.246=0.065 0.528
APQ3 0.29 0.251£0.067 0.246=0.085 0.241=0.075 0.875
APQ4 0.248 0.236£0.050 0.228=0.059 0.231=0.063 0.899
A4 APQL 0.237 0.026£0.042 0.230=0.051 0.226=0.05 0951
AA APQ2 1415 144540176 1.44£0.172 1.421=0.154 0.902

Table 5. Shimmer in Total Male Group(Unit: dB)

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
Shimmer 45.68 44.37+3.13 4431=2.96 44.65=3.38 0.897
Total Shimmer 0457 0.444+0.031 0.44310.03 0.447=0.034 0.897
0k-2k Shimmer 0456 0.44310.032 0.442=0.031 0.445=0.035 0.922
2k-4k Shimmer 0471 0.454£0.041 0.457=0.046 0.465=0.041 0.607
Octave? Shimmer 0.020 0.058+0.035 0.061=0.034 0.059=0.033 0.682
Octave? Shimmer 0.125 0.100£0.025 0.092=0.021 0.096=0.024 0.125
Octaved Shimmer 0.173 0.140£0.019 0.140=0.021 0.141=0.020 0431
Octave5 Shimmer 0.091 0.097+0.018 0.101=0.024 0.101=0.024 0.781
Octave6 Shimmer 0.045 0.047£0.013 0.048=0.015 0.048=0.013 0.951
F Shimmer(1) 1.223 2.191£0.395 2.317=0.324 2.225=0.376 0.005*
F Shimmer(2) 0.245 0.438£0.079 0.463=0.065 0.445=0.075 0.005*
* P<0.05
3) Shimmer 4) Octave

el FA] A A oA Shimmer, Total Shimmer 2
Octave Shimmer®l| A= f-2]4Je] gllen, 7
27 Shimmer @] A = F( 2} Shimmer(1) 2}F( 3} Shi
mmer(2) | A -21/d o] A A TkP=0.005).

F(3}) Shimmer(1) ¢} F 2 Shimmer(2) = B} &9
Hqeto]l gy ea Ay dR Y {94
A=A Ve TH(Table 5).

49 2 AANA Octaves #9174 &

Zpo) 7} §lAtH(Table 6).

5) Energy

A9l B AA oA Energy= 2k-4k total sum,
24k dev., %) TR AB# AR, D(HED)
SD.OA frejido] silen efadlRde] o



Table 6. Octave in Total Male Group(Unit: dB)
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Constitution Taeyangin Sovangin Tacumin Soeumin P-value
Octave2 757198.98 1390301.50 4849860.52 1384263.80 #831334.36 1282690.98 =844464.35 0.780
Octave3 1622384.60 1275718.75 #46211.83 1153367.20 #71858.62 1104378.42 =439608.05 0.330
Octaved 1207377.50 890993.85 +477617.56 868208.61 =422826.16 765141.24=308676.17 0.311
Octaved 290028.84 332712.23 £175092.03 329058.01 =173839.97 298776.25 =157846.32 0.722
Octaveb 70957.78 73960.49 +38621.48 73697.94=36463.17 69256.07 =37862.93 0.905

Table 7. Energy in Total Male Group(Unit: dB)

Constitution Taeyangin Soyangin Taeumin Soeumin P-value
Total Energy(1) 87691855 76686241 234418371 70884243 £28958846 66723208 =28010208 0437
Total Energy(2) 12978425 10904903 =4975044 10189187 4282693 9526980=425511 0.471

Time Domain

Total Sum / Time 235827 2684.27=1275.10 2463.47=904.75 2319.19+877.24 0.390

Domain Count

0k-2k Total Sum 3214605375 1658148442 -1115738593 1692822848 11134272797 1475101766 804893172 0.289
0k-2k Dev. 1464334070 740397104 520529474 753282694 £527707808 668870716 398495974 0.359
2k-4k Toral Sum 303812023 81726921 =52960798 90875768 60419281 83349577 £50461651 0.002*
2k-4k Dev. 143026339 37743092 =25907277 42667425 £30559125 39368159 25082540 0.004*
ZeroOver Total E 46222096 38643617 =17563609 35754314 14382283 33728561 13998664 0.421
ZeroUnder Total B 41469759 38042623 =16895498 35129929 14611312 32994647 +14059252 0450
ZeroOver Peak E 6502053 5644279 =2518130 5226725 +2195227 4917909 2228373 0471
ZeroUnder Peak E 6476774 5261155 =2501026 4963041 +2133042 4609586 12084219 0.482
CHASH 255568772 65771565 =60269507 69701720 60969795 66229904 £53236089 0.018*
C# 91 241313563 62573594 =49130102 74627857 61960067 68409147 £49759300 0.017*
D SD. 23647908 2746508 =2966567 2849699 £3225339 3046338 £2961107 0.000*
* P<0.05
Table 8. Voice Recording Time in Total Male Group(Unit: data length)
Constitution Taeyangin Sovangin Taecumin Soeumin P-value

Total Voice Recording Time 37184.00 28829.38+3573.16 28697.39=3678.10 28515.17=4571.66 0.188

Voice Recording Time 34984.00 28180.73 £3069.64 27971.68=3410.92 27619.02=3817.46 0.194

Non-Voice Recording Time 11.00 3.24 .86 3.63 4.42 448631 0.322

A R F4 A EA] LFERFTHTble 7).

6) 321 W A ST

PR A R R B
BRAA 4 oW AARE] AA 84
“7HTotal Voice Recording Time)©] 3, 2] %’\é

T7HVoice Recording Time)= “$-¢]+= "5 ‘S
o] Apojell 7t A& WA 77+ (Non-Voice Rec

ording Time) S #| &

#9949 Qo]

BE)
o

—10 o, rﬂL

15
=
)

%z K

HEolrk APEA
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