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Abstract This investigation was designed to approach a novel estimation method of glottal vocal efficiency(GV E) based
on conversion function of voice source. The conversion function of voice source was defined the ratio of supraglottal
acoustic signals and glottal air volume flow velocity waveforms in frequency domain. A carefully designed in vivo
canine larynx experiment and several human experiments including different vowels, pressed, falsetto, breath and typical
laryngeal diseases were adopted to analysis this alternative GV'E method. Compared with other vocal efficiency. it is
shown that this method could eliminate the contribution from the super vocal tract transmission and resonance to GV E.

and reflect the differences of phonation patterns. The average magnitude of this conversion function in frequency domain

represents GVE, and the variation of the magnitude in fundamental frequency is identical to AC/DC value.
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ERRNES, BREES-HD | XREAHE
ARREREN BHAAFERZEF AT LM, W
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RAEZERST B, Ll ATRERFAWR TN
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1 BERENXSHN TSR0

HR | KA fo Vv VE" GVE* AC/DC | GVE, GVEy, cQ VR

Jem /Hz | /(mls~1)| mean mean mean mean mean mean mean

s.d. s.d. s.d. s.d. s.d. s.d. s.d.
4 KMAEX | 140 300 60.0+6.01 | 21.0+17.3 | 0.61+0.08 | 0.65+0.12 | 0.56+0.08 | 0.571+0.11 | 3.27+0.34
6 MAERK | 138 300 75.045.22 | 20.3£22.0 | 0.63+0.09 | 0.68+0.11 | 0.52+0.07 | 0.5510.11 | 3.32+0.32
6 -t 140 350 22.7+6.6 | 12.0£24 |0.30%0.10|0.30+0.18 | 0.21+0.11 | 0.40+0.08 | 1.5%0.53
6 583 240 400 23.3+9.0 | 7.0£40 |0.40:0.08|0.34%0.11|0.224+0.07|0.1210.06 | 1.01£0.47
6 | E'EME | 110 450 16.0£5.0 | 9.7+26 |0.78+0.12]0.51+0.140.72+0.10]0.78+0.13 | 3.61+0.36

tif T WERMERT 10°
£ 2 ZUEARRTHERMANE XS NG SR

nH | KREAR l v VE® GVE | AC/DC GVE, GVEy, cQ VR

/(ml-s~1) mean mean mean mean mean mean mean

s.d. s.d. s.d. s.d. s.d. s.d. s.d.
la) | E¥ 140 18.345.3 0.3940.08 | 0.40+0.18 | 0.4340.14 | 0.44+0.09 | 1.800.55
[i] E¥ 143 16.61+6.5 0.38+0.13 | 0.39+0.14 | 0.40£0.15 | 0.41+0.08 | 1.78x0.41
le] E¥ 145 15.316.8 0.36+0.11 | 0.38+0.21 | 0.32+0.10 | 0.41+0.12 | 1.61+0.52
[u] E# 149 10.8+5.3 0.32+0.14 | 0.36+0.23 | 0.251+0.09 | 0.38+£0.24 | 1.59+0.61
[o] E% 144 12.745.6 0.3540.16 | 0.38+0.28 | 0.32+0.20 | 0.40+0.19 | 1.42£0.49
i) s 160 5.6+3.1 0.2340.09 | 0.15+0.17 | 0.14+0.11 | 0.17£0.10 | 1.68+0.38
[i] K 150 55.8+£17.5 0.50+0.19 | 0.85+0.23 | 0.52+0.21 | 0.294+0.14 | 1.96+0.37
[i] Be 110 8.2+3.4 0.39+0.35 | 0.09+0.13 | 0.241+0.17 | 0.07+0.04 | 0.824+0.40
] | E%E®RE 240 6.7+4.7 0.70£0.18 | 0.21£0.12 | 0.71+0.27 | 0.58£0.07 | 3.12+0.90

A - MBHERT 10°
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£3 BUHAMNKTHENRTEHXSHNEENE
TF | KEHR v VE* | GVE | AC/DC GVE, GVEjy, cQ VR
/(ml-s™1) mean | mean mean mean mean mean mean
s.d. s.d. s.d. s.d. s.d. s.d. s.d.
[a] E# 200 24.747.1 0.59+0.11 | 0.46£0.12 | 0.52+0.10 | 0.5640.05 | 3.10+0.31
[i] E# 202 19.0+ 0.5640.08 | 0.45+0.11 | 0.50£0.11 | 0.55+0.04 | 3.1740.22
[e] E¥ 205 15.3£6.8 0.51£0.10 | 0.45+0.12 | 0.48+0.13 | 0.52+0.05 | 3.104+0.24
[u] EX 209 11.8+5.3 0.4940.11 | 0.4240.26 | 0.36+0.21 | 0.50+0.06 | 3.02+0.25
[o] EW 204 12.745.6 0.53+0.10 | 0.42+0.23 | 0.424+0.24 | 0.524+0.04 | 3.0840.24
[i] ot 250 5.14+2.4 0.16£0.17 | +0.18 | 0.18+0.11 | 0.37+0.06 | 2.8640.30
[i] A 230 79.0£6.5 0.70+0.21 | 1.084+0.18 | 0.624+0.21 | 0.64%0.11 | 1.86+0.39
[i] B 150 9.0+1.2 0.42+0.31 | 0.23+0.11 | 0.2240.07 | 0.0840.04 | 1.04+0.25
[i] | EX®RF 300 8.8+1.9 0.86+0.13 | 0.51+0.14 | 0.8240.10 | 0.69+0.08 | 3.55+0.40
A HEEMEFT 10°
x4 BREFNSENRBERERENIE
2iRE | REFR Vi SPL/dB | VE* AC/DC | GVE. | GVEy, cQ VR
/(mls~!)| mean mean mean mean mean mean mean
s.d. s.d. s.d. s.d. s.d. s.d. s.d.
B4 s 250 | 75.646.05| 5.8+2.3 |0.45£0.06 (0.3240.19 | 0.2340.15 | 0.40+0.16 | 1.9040.39
B M 220 |89.7+6.28| 3049.6 |0.64:40.05|0.5040.10 | 0.4640.07 | 0.60+0.08 | 3.16+0.36
B K 240 | 99.4+4.61| 88+30.8 [0.7940.13|1.114+0.42 | 0.6410.19 | 0.63+ 0.06 | 3.65+0.30
g a3 - 178 75.246.8 | 6.6+3.1 |0.26£0.07|0.26+0.21|0.19+0.14 | 0.19+0.10 | 1.48+0.38
it M 150 | 87.5+5.27| 27.945.0 | 0.40+0.12 [ 0.4340.09 | 0.4640.10 | 0.4440.19 | 1.624+0.49
T K 167 100.54+7.1| 67.8+17.5 [ 0.52+0.18 | 0.96+0.53 | 0.7740.23 | 0.3240.14 | 2.01+0.37
HEHEE | Ss 230 75.149.3 | 5.9£5.7 |0.40+0.25 | 0.29+0.32 [ 0.2040.18 | 0.3240.25 | 1.8440.55
n(E%)
MEHEHE | W= 235 88.3+7.5 | 36:+28.6 | 0.60+0.17 |0.4240.14 | 0.524:0.20 | 0.544+0.12 | 2.814+0.42
B (5H)
ERAHKE | km 280 [94.5+11.2| 70+455.2 |0.71£0.30 | 0.924+0.75 | 0.724+0.31 | 0.57+0.28 | 3.05+0.73
1 (B4

B4 * MSHMRT 10°
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75, BAREES] AC/DC RBRT AT H WS
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R, MENE LT RBAE T4 203 R
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KA TT RS Y I AL T AR R B
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5 R% BETRIWEBRAEESREREGT X

# 5 EFRARMGHRENEQRGERE, Kb FPR EFS—EgmEBRs (548

FRE | REFR v FPR VE® GVE, cQ VR
/(ml-s=1) mean mean mean mean mean
s.d. s.d. s.d. s.d. s.d.
EHA E%# 185 2.0£0.8 | 10.7+4.2 | 0.3440.11 | 0.45+0.08 | 3.12+0.50
F= 9% B b E# 180 12.04+9.0 | 8.7£12.3 | 0.28+0.14 | 0.3110.24 | 1.86+0.91
¥F E* 200 1.0+0.3 | 24.9+5.8 | 0.4840.17 | 0.5040.05 | 3.35+0.30
% L4 170 ‘ 4.0£0.6 7.1+5.2 | 0.2240.14 | 0.38%+0.09 | 2.75£0.72
¥ F By ] 176 2.0+0.4 | 21.4+9.7 | 0.3910.19 | 0.43£0.07 | 3.01x0.86
A mEKERT 10°
£6 AEBHmERENSETETHE
w8 VE* AC/DC GVE, GVEy, cQ VR
mean mean mean mean mean mean
P1 T.442.1 0.69+0.21 0.36+0.12 0.61+0.10 0.384+0.14 3.01+0.36
P2 19.3+6.5 0.79+0.21 0.40x0.18 0.67+0.25 0.31+0.11 1.0740.39
P3 1.85+0.74 0.524+0.38 0.28x0.11 0.2240.07 0.22+0.13 2.9440.73
P4 0.45+0.9 0.37+0.13 0.13+£0.14 0.3240.10 | 0.26+0.15 1.55£0.60

W mEHERT 10°

ERIHEA A EENEAHUE VE . BHRE
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WA R, BRAVREREEIESE VE fm
R TTR AR BN, 5 b7 8 RO
. A SCBF A ERSR R T — .
3.5 W IR % ERENEE

RIS S BELT 25 P 07 AR
U, SRk WA RE S, DRSO A
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FUASPRIEA 75 10 min J5, #07%K ARCR Y B REAE.
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AC/DC 77t B ANHEIR 53660 1] B4
4 Hik

LA 5 V5 48 2 o O BB O ERAPE RS | 1R
BOREA T 77 M R A & U@ E  E P aE g
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