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Symmetric Analysis by Mathematical Moment Function applied to

the Pitch Frequency Distribution of Continuous Speech.
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Abstract : In the speech signal, not only linguistic information but other various information is included. This paper

describes about the shape of the pitch distribution using cepstral technique to extract these additional information.

The symmetricity of the pitch frequency distribution is evaluated by using a moment(the mean, the variance, the

skewness, and the kurtsis). Generally a pitch frequency distribution of a continuous speech has long tail to higher

frequency. To improve the symmetricity, the logarithm transform is applied to the calculated data. Investigations

were made on how the conversational speed, the voice power, and the speech intelligibility effects on the distribution

shape.
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B—REAIZEH STV 3,
AﬁéEGMW%QEWﬁh,%ﬁ®#ﬁ%ﬁm%%b
BT/ B, g, 1ZRE (kurtsis) LI, SFEDORDY
WCRBMRT AEICAR DY), FE, REICOWTIXLLT T
LLk~3.
TEREH VPR EE,
NRDOE S22 5.

(3.3)

(3.4)

u, 0k B, pIEENTE

u = inf(mi)
=1

(3.5)
SRR 5.6
B = Xl @)/ (3.7
B = (- W)/t (3.8

i=1

WIZEBIZT — ¥ ERE)N nABONZBE2EZS
&, miRo=Rig,

1

T = Hg“ (3.9)
32=7i1§m~@2 (3.10)
blz%ém—ﬁﬁs (3.11)
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TORMPSEFRMREFOY yFIY, HOIBREGLER
HLoTWAZ ERbMNE. By FRERehi EREMEMIC
HHEDE, BEOLBDTHLIIERERBATHD &

BEbhd.
k4.1 FREBEOE—AV b

R | EY [H] | BEREM| EE RE
A 1255 1.366 -0.022 -0.040
B 203.2 1.671 0.435 0.054
C 91.3 0.545 0.250 0.203
D 82.3 0.654 0.712 0.296
E 145.9 1.529 -0.001 -0.604
F 127.5 1.348 -0.461 0.767
G 121.8 1.195 0.093 -0.155
H 188.8 1.275 -0.150 0.215
I 155.0 1.421 -0.011 -0.634
J 104.7 1.300 0.641 -0.394
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5 ERFEEBICHENTHAZ NG, B.1)DE a
I 22AWE. £, BRBOTHE 02T 57012,
FLmiZiZ(56.2) TEXONABOEHZAWS.

mo= "q“ (5.2)
EBEE—AV PRI, FHR0THBEZ LD,
1 =0
L st = ! i(fﬂlz — )= 1 ix/g
n—1i4 n—1Z""
B b =L 3B = s S e
st n =

RE b = —l—zn:(z’z —7)/dt -3 = lix'?/SA -3
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CUEDE S ICHMOMELE TSI EICE ST,
DHDOFEHEEEN 0 DX RS5MEBRBLM L
LTE&RTD. ERLUTTIIREEHRLEZSHBRE,
FDEF—AL MIOWTHEBRET 3.
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42 FITAWERE T#HOMKLOLBEERB I 2.
V=T R e ToE—A L FORREEES. 1, 5.2
T, XL LB A OREREIR, V=T RBAI
BMbHod 0.2 ~ 0.5 BEZOHFLTNWBI ENbNn5.
BEFEOE Yy FIXIBLTHY, ERRECEINETNH2HE
DEVEHBEVDUTWHWADOT, BlLgd 0 & Lzt
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FEEITHE(ET A ETEDHFmMICYZ LTS, U
=T RBEAITIEENIC 0.5 H-IcHmNELEET -

TWEDT, b+ 5L 0 (fHEICEFT B2 Ltk 5.

L2 LA ELITRAEINICEEZEDOFR~Y T hEE5
@T,U:T&%Tﬁ%%f&ot%ﬁmmkorﬁ%
MEELH Z LD REBR C ORI FO—FITEE

DOMEXHEIT 0.115 235 0.293 ~KXLLENR->TLED.

ZDX I RGE, AR TIIREL L THHRR L RD7
FEBBEEELTWEZ D, BoXd2amidbed
EEBAEERIASrR o TV A ST TH D, LW OFHhET
H iz,

IORRPOHFRICONT, L ORER Y =T
REDOEE L AR TEH O L2 B TR o T F B ER R
HRARBRITE STV B DR b15E. EBEEICLD
FROE N EFFICALNR, 2FENITEAR
HEEICB WV TERSHHE THE ERET DI LNHY
THHEIICBRbNS.

#z 5.1 BFEFRDE—A b

Bty Ty | BERE| EE RE
A 104.91 28.719 -0.7191 0.2268
B 144.45 35.315 -0.1147 | -0.9249
C 120.45 26.134 -0.4185 | -0.6036
D 126.32 42.716 -0.6958 | -0.1883
E 129.30 41.276 -0.6574 | -0.0370
F 112.05 32.442 -0.5564 | -0.4644
G 146.50 28.757 -0.3033 | -0.3045
H 176.21 35.288 -0.5116 | -0.4573
I 223.65 69.305 -0.5905 | -0.1737
J 217.80 40.776 -0.4055 | -0.5999

#£5.2 HiOXNEBILER I RoTmE—A Vb

A 101.18 0.000 0.3872 | -0.0825 | -0.4205
B 140.00 0.000 0.3661 0.2933 | -0.8008
C 117.68 0.000 0.3118 | -0.0265 | -0.7723
D 119.50 0.000 0.4808 | -0.0623 | —0.6849
E 122.98 0.000 0.4585 | 0.0303 | -0.5111
F 107.53 0.000 0.4151 | -0.0221 | -0.6795
G 143.68 0.000 0.2861 0.1414 | -0.5248
H 172.80 0.000 0.2847 | —0.1310 | -0.6649
I 213.23 0.000 0.4485 | 0.0792 | -0.5066
J 214.07 0.000 0.2680 | -0.0858 | -0.8840
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