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Letters to the Editor

REMARK ABOUT THE ANALYTIC EXPRESSION
OF THE TONE-PITCH THRESHOLD
AS A FUNCTION OF FREQUENCY

EMW—“@JH—.—EQ OB AHAJIMTHYECKOM BBLIPAXEHHH
POTA BBICOTBI TOHA KAK ®YHKIIMH YACTOTHI

PETER BALAZ *Trnava

In order to descri itati i
elamorder to de “ :_cn M_cmq.:nmz.,\n_w .:.n auditory system, it is necessary to determine the mathematical
reliions betweer .n physical m=.=_=__ and the corresponding sensory acoustical characteristics. One of
aises momesea “m _”m the tone-pitch duration threshold, defined as the Bmi.:.& duration of mro_“Mo
T its perception as a sound with a tonal e
pulses S onal character. Several authors have me;
quency dependence of the duration threshold for the tone-pitch [1—3]. The average <£MM“SM ””m
; of the

hres] for the ao_—ﬂtﬂ_»h—u a: q Ccy Yy
rasa function of the fr uc e plott: nF They can be ex ed
t hold { fre ncy are p ed i 18. 1. n Press

tr=9.5/[1—exp (~fIf.)] - Q)
within the range of 100 Hz to 4000 Hz, and

£=10%/(12.1-421x 107 f)

within the range of 4000 Hz to 10 OOCA:N‘ where .\. repr esents the m—.ﬂﬂ——ﬂ:n% of the non-stationar Y tone
‘c = — _. q ons rranged so i i
u—__MOm and 300 Hz [4]. E uatio! .—v are a ng so that 18 obtained in msec if the m—.ﬂﬂ:ﬂﬂﬂ% 15
In Fig. p Vv Wi
n rig. 2 there are plotted the mean measured alues for Iy in Qﬂ—uﬂ—dﬂo—.—ﬂﬂ on the m—.On—:OSQ ithin

he r. £C of 1 Z. T q CY
the ran 00 Hz to 1000 H. s whence it is evident that the function ¢ in this frequen range 15
S 14

- 2700
()= f +6.8. 2)

Within the interval of 1000 Hz
v to 4000 Hz th i i
oS aer e function ¢,(f) has practically the constant value of
The avera, 2 in Fi
o avers _,wnﬁww__ncomc_ﬁq v_aman in Fig. 1 have been measured with a random initial phase of the
s o Lo mma‘mnm. ecent io_‘wm concerning the determination of the tone-pitch duration
, , indicate that the initial phase parameter affects the tone-pitch duration threshold

Within th mte: lof 1 Hz =
H:
€ TvVa 25 to 1000 Hz the tone U—nﬁ? duration threshold increases with the increase
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Fig. 2. Dependence of ‘(i —6.8) on frequency.

The values of the duration threshold for the

tone-pitch measured at the initial phase of 0° and

80° are marked by crosses, or by dots, respectively
(after [6]).

Fig. 1. Frequency dependence of the mean values

of the duration threshold for the tone-pitch (after

[4]). The values of the duration threshold for the

tone-pitch measured at the initial phase of 0° and

80° are marked by crosses and by dots, respec-
. tively.

on arises: what is the relation between the values of f, measured at an exactly defined
initial phase angle [6] and the mean values £, determined at a random initial phase and being in
agreement with equation (2), orin other words, how to change equation (2) so that it fits well the values
t, with the defined initial phase.

When comparing the mean values of #, at the initial phase of 0°, resp. 80° (at the constant intensity
level 80 dB) [6], we can see that £, at the frequency of 125 Hz is in agreement with ¢, at the initial phase
of 80°. The value of . at the initial phase of 0° is shorter than i, . For the frequencies of 250 Hz and

500 Hz there holds

The questi

o< Nﬂ <lraors

and for the frequency of 1000 Hz we have
Iy <lpor <lrars

and finally for the frequencies of 2000 Hz and 4000 Hz the average values of i, are in a relatively good
agreement with the values of ¢, measured at the determined initial phase. In these frequency range the
effect of the initial phase on the tone-pitch duration threshold has not been observed.

The empirical approximative formula (2) evidently cannot fit the values of 1, with the precisely
determined initial phase, €.g. & at the frequencies of 250 Hz and 500 Hz with the initial phase 0’ the-
second term of the right-hand side of the equation (2) should be less than 6.8 (see Table 1) and the term

¢, at the initial phase of 80° should be large than 6.8 It follows from the experimental results that the

threshold for the tone-pitch at a certain intensity level in the frequency interval of 125 Hz to 1000 Hz
quency and the initial phase angle {5, 6]. More

represents a function of two variables ¢-(f, @) i.e. the fre
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Table 1

f tr . tr
[Hz] [msec} : ¢ [msec]
125 28.4 mwn WMW
ks 2
500 122 e L
1000 9.5 mwo ”ww
2000 9.5 mmo MHM_W
4000 o c oou

f represents the frequency, £ — the mean values of the tone-pitch duration threshold, ¢ — the initial
phase angle and ¢, is the tone-pitch threshold with the initial phase equal to 0° and to 80° (after [6]).

experimental data are necessary to determine the more exact form of the function ¢.(f, @). With these
data it would be possible to express the dependence of the tone-pitch duration threshold even on the
initial phase angle. The determination of such a function vould mean a remarkable progress both in the
description of the auditory system as the sensory communication channel and the determination of the
specific information content of the tonic signals presented in [4].
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