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Fig. 1 Cumulative distribution of the gradient measure for
different SNR levels . Thin lines show results using
TANDEM-based instantaneous frequency. Thick lines
show results using power spectrum weighted smoothed
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Fig. 2 Calibrated median of gradient measure and input SNR.
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Legend shows equations for calibration.
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Fig. 3 Standard deviation of calibrated gradient measure in
dB. Central part of the distribution was approximated
using Gaussian distribution for discarding outliers.
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Fig. 4 Aperiodicity map of a Japanese vowel sequence /aiueo/,
spoken by a male speaker. Pseudo color represents
10log 10(AP). The bottom plot shows sound waveform.
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:jw/oju(t —7)exp (—jw(r)) z(r)dr

—00

—/o:ud(T —t)exp (—jw(7)) z(1)dr, (A.3)

2T wy(t) 1. BEBOEREKTH D,

wd(t) = dt;)iit)

INoDfEREELDLZ L, UTFARONS,

RIX (w, 1)]S[Xa(w, )] — S[X (w, ) R[X4(w, 1)]
X (w, )2

(A.4)

wi(w,t) =

(A.5)
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A2 NT—=2ZRY NUVINETECBRERIRE

BRI B OREEIX, XA OARB0LREZ L
WZ&k B, BFEFNNT—ARZ MLTHY, FIZHEAMEE &
b, NT—=ZART NVDMED 0 & 725 FHEM:D B 5 K [EiE
F D BHIEWIEOEHIRTIEE & 72 2 VBB ws(w) &
N —ART M LEFRADIE, DEPEIZEMEE 252
CEMIFTED, NU—ARZ MNLEEAL L THREEK
BOMEFHEEZRD S &, XA OSRLHEKEINS, L
Mo T, RASDHF%E ws(w) IZE D FEHRLLEZSD
ENFE U, FUENAT—ART MVESEET B
&T. FEIHU IRV R ws(w, t) ZRDBZENTE
% [16,17],

/00 wg (v — w)P(v,t)w; (v, t)dv
wS(Wat) == 3 ) (A6)
/ wg(v —w)P(v,t)dv

—00

BB, TI T Pw,t) = |X(w,t)|]>? LEHL =,

A2.1 EBEHDER

B A-11Z, 787 — A7 MOV 80 R i Bt
BB 2B EBRBEOREEZRT, K A1 T
\¥ Hann & &, Nuttall & (OC#R [21] DR T D 11 FHO
HH) %IigLTW5, AJMESIE, 40 Hz O A OV
ZFNZIEREEE A TR L 72, BRI, FIEERES
TORMDE PR WL 725 & 5ITEE Lz, o
IZHWB B E IV AFIOMSAAEIE, [0,27) OXHT—kk
PETBDEIIIT VR ATz,

BT 2N e ORI O BEEIZ B WTAET B RERMED
720, 0.5f0 & 1.5fo THIFAMNEIZ. RELLHT S, &
SNR OBEIZIE, FOENE fo TORRERMERIL. —&
i fo 2725, Hann BOHBAIZIE, Y1 Fe—TDL )L
MNEWH, | SNR OGATEH, FO U TOEMHDOMER
WBRELEHT B, HEOAMIZIRT LT, Y1 Fu—
T DU R H3TEN Nuttall B & ST — A2 hLII
HEEEDOMAEDLEIZ LY, TANDEM D & 5 7 K43
fREED LA EFHDPTIT, ANMEIZ L 2EEHE2IET S Z
EMTED, BB, FHEALIZIEBIED +r ORBINTES
TN B raised cos BIEX 0.5 + 0.5 cos(2m f /b)) Z Wz, T
D & 512 Nuttall B EiE{EEHANWS Z & T, METRDIZ
SEREBOAERMEROEFHE UTHNT LI N TE S,

A.3 {RFHER

ZDNRT = AR VRGBS ws (w, t) & 7
M LT, HRHEEZD TO LS ICEHET D, £9. AW
BUERL gp(w, t) & REE R BEBUER grp(w,t) ZATFTD XS
IZEET B,

di d
gﬂmw:“ﬁfﬂz—ggﬁ (A7)
d [dws(w,t)] _d27'g(w,t)
@i | T aE

grr(w,t) = (A.8)

*4 EERZ WP REARAL A AR 44100 Hz TRADYEEY » 7V e
B EDITHEE U, EBIZIX 39.9819 Hz,
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A1 N7 —ARZ SOVINE- LB R EG R 31 2 AR
CEBCEKE 0K, /M2 Hann &, A5 Nuttall &
IZ&53 0, REBOFRICKFERER, EARREED 0.01
£, HBtE TRBX 0.4 5, SNR I, H LBt HBiAY 50 dB.
TBeA 20 dB,

Fig. A-1 Effects of time windowing function and smoothing

center frequency (Hz)

width on power spectrum weighted average instanta-
neous frequency. Left plots show the mapping from
center frequency to instantaneous frequency using
Hann window. Right plots show those using Nut-
tall window. The top plots uses smoothing length
0.01fo. The middle and bottom plot uses 0.4fo.
SNRs are 50 dB for top and middle plots and 20 dB
for bottom plots.

Z T\ 7y(w,t) 1. XIS AL O BB 1285 %
DI bDE U TERSINDIHIEILEZ KT,

InozHnT, HEAHERE ga(w,t) ZBAFIT L D ER
T 5,

9a(@,t) = lgr . OF + s lgre @, O, (A9)

TIT. ¢ lE BREDEDOEETH Y. |gp(w,t)|* DR
HOHRIEL |grp(w,t)]° OATEOFRAED BT 5 &5
¥ Ialb—ya ilE SWTIRET 3, BELZE LTD
RFUZESIHIE, UTFDLS>IRTZLbTES,

9@, 1) = \/|AT, (@, D + e [A27,(w, D7, (A.10)

A.3.1 =%

DT =AY MV LB R ws (w, t) &, K
R & R ON S TEIZER/ILINT WS =8,
MR L S NTMEDED THA LB TE I N TES, H
BTk, ZoMEEHWTWS,



