A MIXED SPEECH F ESTIMATION ALGORITHMCNRS-Universit� Paris 7, Paris, France.(f0) is of for voice. of of two of of voices. is was on ofspeech. of speech, "good 25% of frames), speech. constraints. of 3 % of for 90 %Keywords: speech, frequency, or of devices.is sharesof speech, of suchas LPC. listeners, however, using of sources of or of etc.) or vowels, aof vowels 1983). In for vowels was 55% for75% for of two1990). same, sounds vowel. differ, sounds two of or proposed using a(Parsons Frazier,Samsam, Nagabuchi, 1985, 1988, Stubbs 1988, 1990). of is For of vowels by ofof two3% of used for synthesis) for 96% of frames, for 24%. For by speaker, 5 (.31 ms) of for 88.8% 74.3% voiced. of f0 is for of proposed for (Hess 1983) onpoints, periods, etc.) or components, etc.). consists of two voices, oris Indeed, of is on of by

THE ALGORITHMS (t)˚=˚S (t+T)If we by response ), is t˚is equal to the period T, or is basis of af0 known as (Ross, Shaffer, 1974). of a

�S(t)-S(t+)�W Likewise, we S is sum of two of two ofresponse ) ), is 0 . is basis oftwo is for of tA,tB

�S(t)-S(t+tA)-S(t+tB)+S(t+tA+tB�Woccur, by is two unless is of other. In of is of on by f0

¥˚reference algorithmis of (Hess Ross, al. 1974). Speech, 20 kHz, is by1ms window. is20 ms windows ms intervals, over a range of lags corresponding to f0’s˚of 60 300 Hz for 100 600 Hz for speaker. for is by offor spurious dips short lags), of is as period. (subharmonic). is less lag. No or110as 2(

)is (2 6) 0) of of data, Sagisaka, 1989), of 3 (known as (known as FST), a of 30 sentences. was 20 kHz, 12 resolution, by was for runs >1.4) for 225ms. of excised. such 225 ms of for speaker. 3281 for good was f0 used for > 0.5 for

¥ mixed voice algorithmusingwindow as for 3 range, (on basis of by 10% or of thus for errors, avoid. of 2¥ resultsFigures 1, 2 3 show results. by f0 f0 values. Figures 2 3 show how down when ’s equal. because, when equal, isis when f0 is octaves re 110 Hz

0Fig. for voices of by mixed (offset by -0.2 for from octaves re 110 Hz

0Fig. of time, showing of when octaves re 110 Hz

0Fig. of time, of when close. 4 shows of values, set. on issharp for 90% of by 3% of value, 65%

1 count / bin (= 1/125 octave)

0123deviation in octaves

Fig. 4˚Histogram of of by mixed from shows of % for 20 kHz 40for 40 kHz is as for 20 kHz. suggests of is lessfor voices, arange. these, noconditions. In does f0 registers, for

of voices. of used was 3on abasis, using is or voiced. f0 when cross for research.is consuming, (Japan). wishes (CNRS) for of absence, forsupport. for Bateson, Hirahara, Massaro, on

Assmann, P. F. Q. (1990). of vowels fundamental frequencies," J. Acoust. Soc. Am. 88, pp. 680-Cherry, E. C. (1953). "Some experiments on oftwo ears," J. Acoust. Soc. Am.25, pp. 975-979.A. (1990). "F0 Duda, R. O. R. F. Lyon. (1990). of sounds," onsignals, systems and computers.Frazier, R. H., S. Samsam, L. D. A. (1976). of by filtering," IEEE ICASSP, pp. 251-253.Hess, W. (1983). of (Springer-Verlag, Berlin). 698 p.S., T. H. Kawarada. (1984). for ofspeech," of ASJ onHearing Research. H-84-6, pp. 1-6 (in Japanese).Kuwabara, H., Y. Sagisaka, K. M. Abe. of as atool," Meddis, R. M. J. Hewitt. (1990). of vowels Nagabuchi, H., T. H. suppression of 62, pp. 627-634 Palmer, A. R. (1988). of vowels of by H. Duifhuis, W. Horst H. P. Press, London), Palmer, A. R. (1990). of of sounds of fibers," J. Acoust. Soc. Am. 88, Parsons, T. W. (1976). of by of J. Acoust. Am. 60, pp. 911-918.Ross, M. J., H. L. Shaffer, A. Cohen, R. Freudberg H. (1974). pitch extractor," IEEE Trans. ASSP 22, pp. 353-362.Scheffers, M. T. M. (1983). vowels". Gr�ningen University.Stubbs, R. J. and Q. (1988). of twousing listeners," J. Acoust. Soc. Am. 84,

Stubbs, R. J. Q. (1990). forof sentences, listeners," J. Acoust. Soc. Am. 87, pp. 359-372.M. (1985). ofsound Thesis, University, 158p.M. (1986). for two sounds", ICASSP, Tokyo, 1,