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Relation between Orders of PARCOR Parameters
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This paper describes the relationship between orders of PARCOR parameters and LPC-cepstral
parameters in speech synthesis. We used paired comparison experiments for subjective quality
measurement and spectral distortion for objective quality measurement respectively. According to the
resulting preference scores, it has been found that the necessary order of LPC-cepstral parameters in
speech synthesis is about two times larger than that of PARCOR parameters. Furthermore it has been
found that necessary order of PARCOR parameters are 14 for a male speaker, and 12 for a female
speaker, and the necessary order of LPC-cepstral parameters is 25 in 10 kHz sampling frequency.
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Fig. 1(a) Preference scores of synthesized speech for
a male speaker (synthesis orders are 8, 10,
12 for PARCOR and 15, 20, 25 for LPC-

cepstral parameters).
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Fig. 1(b) Preference scores of synthesized speech for
a female sphaker (synthesis orders are 8,
10, 12 for PARCOR and 15, 20, 25 for
LPC-cepstral parameters).
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Fig. 2 Speech waveform of a portion of a vowel /a/
and its log spectral envelopes (analysis orders
are 8, 10, 12 for PARCOR and 15, 20, 25 for
LPC-cepstral paramethers).



200 Bulletin of Nagoya Institute of Technology Vol. 35 (1983)

DOMERRE, EEOBRETHLELEFDOARS MU
TEERERTFEUEET AR EOT, AR MVEEE
TORERETH B AR CVOTHBELTH BT
ANRY P NVAKBEDOOTHAREE LT P ORES
EZ LMY, CTRIRAOWEARY F VIR
EDS%EX B,

1L11N1

— )
T2, N In| HP (& 0)1P—1n | HO(k, DI? (8)

DS?=
2ZTIn | H? (b D) |2, ? ROBIEFESHA 5
BohsEEOHMANRY M, b 3EFEEES, [ 11
TUL—ALBEE#RT, X, Perseval @ﬁfﬁfﬁb, h
B 7ANT AERIZEUL

2
IE-u%E%fﬁéWmn—éﬂmn (9)
j=0 m=0
LELELTES, (A=10/1n(10))

3. 2 ARTMIVOFTHRERE
AIROBLE—ROFEERNEZAVT, B TORE
pg BENFRE6RDHIGKETO 6 BEIEAL L
%@ PARCOR D A7 P V¥ &% Fig. 312,
15K H35RETD 5 BEIGBAR XD LPC 7 7 A
FFLDARY VDT HE Fig 4 KRT,

PARCOR 8 ! £BEEBMO A7 MLOFT B 1
dBLTRZAEFDREZFELAEBUL &N
TEZVWI DT, 8UHI0RD & D ITHED &S RIS
DARY FNVOFTHIERT D E, ART MVUTH
M1dBLUTIcn 20, BETLR2RE14R E, &
BETIRI0K12RL LT d 5o

Male Speaker

N
T

SPECTRAL DISTORTION (dB)

6 8 {0 12 14 16
PARCOR ORDER

Fig. 3(a8) Relation between spectral distortion and
orders of PARCOR parameters for a male
speaker.
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Fig. 3 (b} Relation between spectral distortion and
orders of PARCOR parameters for a female
speaker.
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Fig. 4(8) Relation between spectral distortion and
orders of LPC-cepstral parameters for a
male speaker.
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Fig. 4(b) Relawlon between spectral distortion and
orders of LPC-cepstral parameters for a
female speaker.




BTN 535% (1983) 201

LPCH 7A 7 M58 LROERE» S, BEOH

SH1AR, KEOHBLROFETF R o 21iC

LTORA»S LPCH TA LS s Gz KD,

PARCOR REOBALARKICEA L &L, ART bV

OFAM1IABLTEZLDRBELE/IC, 20008

25 LETH B,

PlEdZ &5, PARCOR BRETIIBERI4AR, XA
12k, LPC o 7 A + 7 s cid2sirbl Etdhd, &
EEFOREXZIFRMREBICzsEEA NS, o
T, INHORBEZFHOAREFORERKEE 2
ThdWEBbhs, X, PARCORRE TIZEF12IX
LEIOR, LPCHr 7T A+ ATIH0RETCDEREED
BEZER B IVREEELSND Y, N Fig
10TV 77V VARITELIFIFE-TWVWS,

INBDREERD S AR PO HIT LR
WWEBTLT7 7 Vv ARATEHPEEFETEIHD
EEZHND, BREROMETLOD 12 D HEFHIIE
Bk, #BEICRTAEANE, J, N7 o E0M
CHNH BN, ARZ PNVOTHITEY IS DOREER
PTcEBLDEEZLND, ZDI2BHITIE, BIZARY
VO HETLT 7 LYy AR 2T & DOBGREFHICR
T HBEND S,

ZITORERE, ERCEEHSI0kH: DBETH
20, OERAMLAEKOES X ERORKOENIED
HEEBZ NS, BIAIL8kHz DIBE, 20%F2E RE
DEOBOHEZ NS,

4. ¥ U

BIEFRSH» 51850 % PARCOR &8~ LPC &
T A b T AR OEMURE & BRI D D TRRE
21,

EREEOREDOTHMWEMRE L U THEE SR I
BTV T7 7Ly ARATEROLE, £0#E, LPC

TTA M7 LHEIE PARCOR REOK 2 5D R H
BRARIEBOWTIHMSETHE WL NEL T2,
X, ZENFIREE LT, WEANY FVE#cS
HNBANRT M LOFTHEMNE, FO&ER, PAR-
COR fR¥tT1E, BEIR, LHEI2R, LPC 7 7 A b
T ABRHMTHBREBERBETAELOEEZ SN
5,

S, AREEOMBEOEBNHIRETCH S5 7L
77Uy ARA2T ERBWTRETH 5 ART MO
FHEDHWEIDDTHRIFL TN 2 EEEZT NG,

X 8

1) B.S.Atal and S.L.Hanauer @ Speech Analysis and
Synthesis by Linear Prediction of the Speech
wave, J.Acoust. Soc. Amer., 50, 637 (1971)

2) HE, EHRE R E OB & B EE O AR,
HAREESRHMME, 2—2-6 (B44—10)

3) #ifE : PARCOR-VCV B % A o FE A7,
fE%¥#(A), J61-D, 11, pp.858—865 (IFi53—11)

4) FE, S2H ICVERDT TR LT LT A= 5 p
SOFBEEK, F¥(A), J64-D, 9,
pp.861—868 (FE56—09)

5) S D WEIREAL(LMA) 7 4 V& (EFHRA),
J63-A, 12, pp.886—893 (IFI55—12)

6) 49t LR IHEURIBRIEL AT 4 v 5 A 18
BEONH GRS, EFM(A), J61-A, 6,
pp.527—534 (fHE53—06)

7) 4Ll WA, FE PARCORIEHE M &R0
BYLRBERSHK, FE¥HA), J6l-A, 2,
pp.119—126 ({E53—02)

8) Gk, dUMg, B EEOT 4 VI IVEIEFSLAR
DEBOMHFFMIREORE, B3R (A), J66-A,
3, pp.274—281 (If58—03)



