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A Study on the Technique of Spectrum Flattening for Improved Pitch Detection
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The exact pitch (fundamental frequency) extraction is important in speech signal processing like speech
recognition, speech analysis and synthesis. However the exact pitch extraction from speech signal is very
difficuit due to the effect of formant and transitional amplitude, So in this paper, the pitch is detected
after the elimination of formant ingredients by flattening the spectrum in frequency region. The effect
of the transition and change of phoneme is low in frequency region, In this paper we proposed the new
flattening method of log spectrum and the performance was compared with LPC method and Cepstrum

method, The results show the proposed method is better than conventional method,
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Table 1. The variance of male speaker[dB]).

LPC Cepstrum | New method
Y1 187.13 716.23 124.04
w2 169.02 697.20 108.68
243 179.12 704.65 119.20
B4 163.72 680.17 107.97
Average 174.74 699.56 11497

Eg (o]l ne] 271 2248 16-8)E A/DEE7| &
Hlo]AAl7| 1 ol o] RS dl 2 3FelA HAA
718A 8 kHz9| HES} Fub2 RHB31d 423 o)
& AlEdioldY AlR2 ARgsct

A1) “Apd] Boke AALEE Forith”
242 “ArgAN AR BEgE TEIMT”
YY) AR doe ANY =HE Folglch”
T4 "SR 298N dFHolk

18 Sgsate] g B4R BeiFa g 2
TholiA Hx| %ol ALEYYo| 71 2 gk U
ERY 1 LPCHE FIF A4S Ho| A Aok e
ot oF 1598 & EAKEE Bolz Qo

Frame number

3% 7. o[ #MEE (30d8)
Fig. 7. Pitch contour (30dB).
{a) Reference pitch
(b} LPC method
(c) Cepstrum method
{d} Proposed method



314 REUANAX) W21N HIE (2002

e RN

Frame number

J% 8. mx| Helz {6dB)
Fig. 8. Pitch contour (6dB}.
{a) Reference pitch
{b) LPC method
{c) Cepstrum Method
(d) Proposed Method

1 78 30 dBY Bl A A 19 Tt WA e
ojct, 223 7ol A9} Zo] LPCU FLEYE ARShs A
2oh AR gnelES ALY U o PR APEE
& & ANk

I 82 6 dBY A9 Aol siIAlR
LPCu RAEYS AMgSH= ARche A¢Y ¢2E
S AT 1 9 5ol F5E ¢+ AN

VZE

B e 5e 2oy gy SolA 225 FHYUES HA
3 Aoz AHEZE FYIAF|L o2 A7 GR A2
& 3l 7| 23 ake () E ke Aol 27| 4
8 A83P7| Aol 1 kHAA 9] ABE A8
Foja P=E BAARC o= FFTE & o 2aj3jof
g Fups TS S8 ZUE 8 5Y YA A
g7 nBEHA] otz Heh, APET 53] Hol#
el $& 4% F9E 290

Yo ¥

Ao

1. L. R Rabiner and R W. Schafer, Digital Processing of Speech
signats, Englewood Clifts, Prentice—Hall, New Jersey, 355—
389, 1978,

2. A. M. Noll, “Cepstrum pilch determination,” J, Acous!, Sac.
Am, vol, 41, 293-309, February 1967,

3. S. Seneff, “Real time harmonic pitch detection,” /EEE Trans,
Acoust, Speech, and Signal Processing, vol, ASSP-26, 358—
365, Aug. 1978,

4. J, D, Markel and A. H, Gray, Jr,, Linear Prediction of
Speech, Spriger—Verlag, New York, 1976,

5, R, L, Miller, “Performance characieristics of an experimenial
harmenic identification pitch extraction{HIPEX} systems,” J
Acoust. Soc. Amer,, vol. 43, 1593-1601, Dec, 1970,

8. M, Lee, C, Park, M. Bag, and S, Ann “The high speed pitch
extraction ol speech signals using the area comparison
ethod,” KIEE, Karea, 22 (2), 13—17, March 1985,

7. M, Bae, J. Rheem, and S, Ann “A study on energy using
G-peak irom the speech produclion model,” KIEE, Korea,
24 (3), 381-386, May 1987,

8. Hans Werner Strube, “Determination of the instant of glottal
closure from lhe speech wave,” J, Acousl,, Soc,, Am, 5 (5),
1625-1629, November 1974,

8, M, Bae, |, Chung, and S, Ann, “The exiraction of nasal
sound using G-peak in continued speech,” KIEE, Korea, 24
(2), 274-279, March 1987,

%X} oF

% & 9 (Bun-Young KANG)

20004 28 Mgl HegM B BY (3
M)

20024 28 SACHED HAEENRAY AN B
o (BaAA)

# FULEOR SHTYH, SHUM, BYEY

o9 & 4 (So—Yeon MIN)

199308 29 : aadBR HXI28n} &Y (Z8A)
199548 2§ SAlgstn Mxi3sts §Y (344
A

20024 2% S¥didn FXRE YAE

¥ FENEoR 2439, diolEiBd

o] 3 A (Myung-Jin BAE)

10874 ME0f2ln Jce MxiEda &Y (3
A
2002 BN Sddfle IYRSUTAINE 2p
* TEMEoE 843Y YU, YR, Hlol
ElEd), CIXIW {3x2| 8



