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Abstract: It has been reported that the maximum and minimum data of the narrow-band (one octave) acoustic
waveforms played a pivotal role in the sound reproduction by using the sinusoidal interpolation between two
successive extrema. Although two indices of phase and quantization errors of the extrema have closely related
to the perception of sound localization, and the form of amplitude envelope, respectively, which has regarded as
a principal carrier of speech waveforms, the interaction between the two has remained unclear as to which is a
critical factor in the auditory cognitive system. We produced two types of synthesized sounds, manipulating
either time or amplitude of the extrema under condition that two sum squared errors between an unmodified
sound and the two syntheses were mutually close. Scheffe s pair test has reported that the quality of synthesized
3-s speech and music with phase error was significantly lower than that of the corresponding sounds with
quantization error, suggesting the cognitive superiority of phase error to noise in amplitude envelope. Besides,
synthesized sounds with estimated extrema by using a least-square fit maintained almost the same quality of
unprocessed sounds, when phase error was within the margin of four to nine percent, supporting the notion of
an index, sensitive to the sound quality.
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%o Ny MEZSEEE SRS & 2T % - R/UTD
TAHRRAEA R EE 505, BRI L7 4%0RHE
AN Z HITNDOT, FEA~OEFEIIREIC
IRBiRNETFEEND, THEAREREE T, &
7. BRI, RRCREREEER LT, B L
RRIIE 20%0° 5 40%FE TIZBIRE L T\ 5, FRIERREND
TET CIIBEEA~G 2 282803 L s, 85T
flORER (X 3b) & B < K L T2 DI EAEREE (K
4b) OREH Y ThD, AEERL Y IRIERE., IRIERR
7= R ONABRRED S EHRH D b CANERIZRIEIE & 72 D
T EAVRIE IS,

8. REHMENOFITHETEZON?

BETSITE OB 5 B9 AR TAT, s
FOWFITRE3, 14]0> D 3FFS VD, B B ITHE D
RO P EGEN D BRE AR SN D527 T
AT TP IR & BB Offh & (2 X 0 M 72 BB -
TSN T, WHIZH DM~z Db, BiEN
ORI OIREN I IR S S TR Y |
FEE OV ZEO L 7= B ) MR R O R A 18l
T A[15], AEHI) SISO RBIE O
TRV, AN CERZ AT 72008 | & &0k
i LTWD, BEASTCRER S (X
) ~ZEALT D & AREEE - AR EHa & Sy
WRSH3], WHEA~ENLT D LRSS, RIED
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30,
§§—o— Speech
o—Music
S 20
=)
:
10
O 0 '
% 10 15
(a) Phase error [%o]
30{ A
,/ —e— Speech
—0—Music
=<
g 20‘
:
10
0 ' . 0 0
0 20 40 60 80

(b) Quantization error [%]

X6 HHMEOHBR @©WAERRAEDE
OIRIERRAED AR WV FHEI L7cAR
IMEDRERIE & B DR AAE D THAHE
& DRAE

B & B C oo To B, FER O F o TR I,
XF D LT WA E OWEXI O HI 2 & 6, U T fElk)
DOHITHE D iR L — GBI SN Z 272
%, WEEBMIEOES TIEESREN IV NS WODT,

FEEREDS BN LT BRI IS5, NEEM
JRlZ o7y % 1 BIBEMRECIT, AIBIRORES 5
VNI ML RIEA U TR 7 IR S D, WL
BB COFK T — DB I UE. AR
FIR OB 4 kHz E CIAARFEIDE S D5
B D[16,17), NEEMIEL D DL (REFEDEK

16

HEVY SEEMIOEE I, B X 5 IEEAT
IR L9 L BRI L o CH A BN S
D0, FEEIRNOAMEEAI CORBIE/IL L . VT
AR D723 D N ANFEAHE CORK /5 — 1 & DBEHE
[ZOWTIERATH B[18], 1R L7=BE B aROFIE
LB | BYEEOHRE) SE AR A HIRR U7
AR LB e 2 275 A3k B SWHE O HRIE,
FEK RS DARKAE (8 D\ I ME > 15
/M) = CORRICHS TS, R CofEEsR %
T DRI Ea—T 4 T[99 & T VR T
Jbe ARA T e a—F ¢ L T20]10 2 FEEEI ZRBITE,

WP BRI E > TOAIIRIIE R 52
TRV, T°% & BRI CREL S AL B IR DR
S1E, PSR OBERRHRO Z L THY | BEHET
DA T EME T BEBRIERENT. FBoiREX
MZ72 5 QD FIREMEDSIERE S D, TERDNBER &
NTEFARY MUTHDDIEERER A0 » S
Bt SRR 0 . AT MIVERSY
OIS SICER OGBSI D 5 T ER21 D
BRI CEHSN WD Z LN TN, T
FEORBRIIIL, WA EMRROFERERCE > TR
B DU NI MEDHDIER LOMAEE L ZFUTURN
Dhy, B DI BIROFHEFELNTE - THRAE
B L O MEDT G DIEREVE L L TS0 Th
B8, ZAUTIRET COBERICOFHEN OB LT D,

9. EB/MERREDNTREWVON?

WA N —SRETHEE CE 720lE, RV & 57—
SN A HND 06 Th D, BT E CEfHE
2 (Auto-Regression Process, SRET /L) [23)2L 9
FHRCE, nEOFHAENET—2 020 ntl FEHOT
— 3 RS D TR VDR & L CERBEITD
B, T E S - HEEIT T RIBR OG- iR L L7
HLOTHDN, NAREEOWHNIITS 2R A 5
N=[9), RS LU ChivIMEZ oUW C b B oS
EoOBRMEEEEHT D & T, Kb MEER L
O LT AT OdERA -, LT iR
FHEOFHAZVELL 50T, &L EROFNER
1RROT—F Iz LT 7Y U 7B 1 MHz
A U, X 6a IABREED AR5, fiv
EOHBIEZ T, (EREENE, FHl L7 MEDH
BRI G, A ME A ofoRfE D H R CoR# %
FERLTEH L, &F B, B8 (B 7%
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27T 7 ORRITEHL L TRV | (HAERRZEN 4%,
7%, 9%FE TOMYMEDEIGTIE = DG TEIVEN
#172%, 82%. 85%. BISDEE TEIEIK 62%,
T71%. 82%& 72D\ W Avh AR Uis, fiv MBS
AAEREZED IR & < 72 DITHENEREDBD 5038, ff
FHRRZEDS 20%%#8 % HEIFN CIIHERFED S RITHR T,
B, BEILTH 3%REEICE LT, X 6b [THRIFER:E
DN HRIT D T IMEOHBIR AR T, IRiERAE T,
FHE U7 A IME OHRIROMERHIE & | Ay | M 2-He ohs A
EDOHHRIRDOZEL L VR LT, B (B, &5

() T —# 77 7 ORRITTE—B L TEY |
TRIEREAZH320% & 40% F CTOMY MEDOEIS T EE DS
B TENEIR 67% & 83%, BHOEE TENEIN
69% & 84%72 0 [R U <R L, HRiERAZED
100% % 2 SN CIIHBEIERITHE L, B7F, &
FHLTH 8YRRELITEE LT,  HHEIERD B — 2 DMAHRR
ZET 1%, IRIEREET 10%DFTNZB O L,
BORORE LA SIFHNT TE TD Z LR
SN, EE LRI OROE & R MED
BEERICED eiE Eom MBE SR o T,
4 ¢ THVIMEZ FEIE G U7-RACHRIERREDS 20%
D35 40%FREE TR L7 DL, X 6 b DFIFNIT 100%
T2 DIRIERRE LA LTy MEE TSR L
7o EEBZ HND, ([T b T HERHE T,

5 wav, HEEEZMHEH L-ARGE X, HEEEE 7Y
A LAY & oficEE AR S vy
TehoTe, K8 B MEIZ DU CHEEE OREEN O
Z 2 COEETRAT D Z LR LIDM, 7D 2
EIDOFINEDOWTIL, MO BRI CREOE & FR
/MEAFHR L 72O RE IR E R & LRI LT
HOMBANREL b UM ERCER S NS T
RSN OBRIE 5D, SATHIR[I8lICH DY |
ANTTEBE L HHHBECH D L THUE, 2 FBIsMNA R
MBI, TANOTE S ERE24) DB & TES H L<
ATTEROEERHE D 2 DIV THEIT SN CO A AR
LR TE S, ZOEE, EEAEFRIR OISR
72l ARG EAS Y CERE
JEEASITH L Lie, BIEFEERETT /L HREIC
AN TCOBEBNEEND,

10. &%

BB RO YRR I EE T A ML,
BOILE 30 SIH TR0 B, FA4 I 7Y

Ah, ) A REPECORRICEHE B o TnD &
RSV T ET2[25], HEOBEIRFATHY, =
OB CE MOERITES 2\ O FERHm IS L <, &
B OEEICOWTRYZOT HNA7ETThH, B b
DR % B b RIS B8 ISR W 55, BERO
AT =R DIBEZTAT MLORMHILE Y Eko

)

FBSUELER T 2 DT Fox | BB TN D

WA OSBRSS T VAR U, YEETIUC
FEDNCERGEOTHEIL, PHEHSETE) O ARREN
CHHEDORFZ L BB A F 5 2 & THiERr SN D, B
TEOYERAITAROGEE MR L 0 biEORIER:
Q. TRIERREX Y LAMEREE P 28, FERIEHOAEC &
0 R pBgEA- B 2 T\ 2 L M & v 8is
L7, ZAUIARRRZEZ F USRS OFE A K.
FEL D100 EEE UTHIATE D Z & A7RR LT
WD B STUVANHREZE IRIEREZ2 L U /&< 4%
0D 9%RETH V4], b AT X VHEE LR
EONAREENTRRENCH D Z LB L, &
DICHER U2 L7-ARE s, RAEL Y ol
D, FEICHOOENEE Lo TS L 2T
iz L 0 BIER U7z, Nz T, PEBRaORE EHI3]
TR IMETFROESTTC B LT, B8RSO
PEH7 LRI B DO T DR Y MDD TOBER B AT,

BE 308k |
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