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Perceived Average (Principal) Pitch of FM—AM Tones
as a Function of the Carrier Frequency
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“FM—AM tones” are defined as fluctuated tones whose frequency and amplitude are

periodically modulated by an identical waveform. “Principal pitch” is defined as somewhat

steady and average pitch perceived from FM—AM tones with pitch fluctuation. In the present
study the principal pitch shift of FM—AM tones on the phase difference between FM and AM

was measured by the psychoacoustical experiment using a method of adjustment as a function

of the carrier frequency of 200 to 10 kHz sinusoidal carrier wave, and it was measured when

the carrier wave brings a 200 Hz residue pitch. Consequently, the principal pitch shift can be

predicted by the averaging mechanism model of instantaneous fluctuating pitch weighted with

instantaneous loudness fluctuation whether the pitch fluctuation arises on the basis of place

information or of time information. Therefore it is suggested that the principal pitch

perception is attained on the central nervous system of auditory system. Furthermore not only

pitch fluctuation caused from frequency modulation but also that from amplitude modulation

must be considered for prediction of principal pitch shift by the model.

Key words : Weighted Pitch Averaging Mechanism Model, Phase Difference between FM and

AM, Place Information, Time Information, Effect of Intensity on Pitch
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Schematic drawing of the experiment.
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Fig. 2 Spectral representation of the residue tones.
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Fig. 3 Physical parameters of FM-AM tones.
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Fig. 4 Average settings and 999 confidence intervals

in cents, referred to the carrier frequency, for
in-phase, anti-phase, and AM conditions as a
function of the carrier frequency.
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Table 1  Average settings and standard deviations in cents, referred to the carrier fre-
quency, for each condition for each subject.
Sub- Modulation (Residue) Carrier frequency (Sinusoidal)
ject condition 200 Hz 200 Hz 1 kHz 5 kHz 10 kHz
No modulation —-3.3+3.7 —30+21 —-03*x16 —12+18 —14+23
A In-phase 22.4+4.9 7.2+2.3 8.4+14 10.4+2.9 37.6+6.7
AM tones 13.6%£3.9 —4.7+£22 1.0+1.3 7.2+15 20.2+2.3
Anti-phase 6.4+5.3 —162+21 —93+25 —41+17 19.8+4.0
No modulation —25+42 14+34 —05+18 12+1.0 —08=+1.1
B In-phase 52+3.6 —18.2%55 58+1.8 03+24 —1.0%39
AM tones 50+40 —159%38 —06+28 —16+33 —6.4+4.1
Anti-phase —235+3.7 —43.1+75 —85+31 —6.0+32 —151+25
No modulation —215+28 —10+438 0.9+06 —15+0.7 1.8+1.6
C In-phase —153+1.9 —2.7+338 46+34 8.0+1.7 16.0+1.6
AM tones —25.3+38 —87+5.6 —0.7+1.4 41+1.2 15.9=+1.3
Anti-phase —285+34 —206+52 —8.6+15 —0.3+19 6.6+3.1
No modulation 16.7+70 —09+33 —12+18 —23=+14 2.2+2.0
D In-phase 23.3+4.0 11.6+9.0 9.7+3.0 21.1+4.2 0.1+54
AM tones —154+55 —11.0%£43 —17%27 38+32 —44+26
Anti-phase —2.8+104 —199+48 155+4.0 —=39%£6.7 —178+20
No modulation —7.0+2.6 03+12 —03+04 0.3+04 0.1+14
g In-phase 5114 —31+38 2.3+2.3 3.2+1.2 10.2+2.9
AM tones —41+34 —-107+43 —-28+09 —0.7+05 53+1.9
Anti-phase —6.8+1.1 —124+42 —112+15 —94+1.2 0.2+1.6
[Average settings+Standard deviations (cents)]
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