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We have completed the final construction of the sound-deaden listening room and the digital
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the pilot experiment indicated that the sound room was well calibrated and allowed us to
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procedure. From October until January of 1993 we will test the headphone listening protocol
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Progress reports on Research Activity
Associated with Air Force Office of
Scientific Research Support

Multiple Sound Source Determination, W.A. Yost, R.H. Dye,
Jr. and S. Sheft

We have completed the final construction of the sound-
deaden listening room and the digital library of stored
words, numbers, and letters, from nine English speaking
males. We conducted pilot experiments on 20 subjects
listening to one, two and three sound sources at a time.
These results indicated that listeners could do a good
job of judging words and sound location for up to three
simultaneous loudspeakeré. The results of the pilot study
allowed us to determine that a few of the words, letters,
and numbers should be re-recorded. In addition the pilot
experiment suggested a few modifications to our protocol.
Specifically, we added a part in which the listeners will
be asked to go through the experiment a second time, in
order to get a better measure of "learning." The new
utterances have now been recorded and tested. The
protocol modifications were made and a new set of 10
subjects were tested. The results from this additional

test indicated that we had a good listening room, an
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appropriate set of utterances, and that Lhe procedure was
a reasonable one fur the undergraduare pool from which we
obtain our listeners. From October until Jaunuary of 1993
we will be testing the monaural listening part of the

experiment. In this part the sounds trom the listening

room will be picked up by a4 single microphone and played
to one headphone of the lislener who is seavted in a
sound-proof room at a location remote from the listening
room. We plan to start the full scale experiments in
both the Yistening room and the monaural condition during
January 1994. We will prcsent the resulls of this work at
the 1991 meeting of the Acoustical Sociely of Amcrica in
Cambridgc MA.

In addition, in another pilot experiment we have
measured the MDI etfect in the listening room. We found
thar the ability to detect moudulation of a tone aL one

speaker is interferred with by a modulated tone coeuing

from a different speaker. Thus, the MDI effect exists

even for spalially separated signals, although the

magnitude of the effect is less when the sounds come from

differcnt loudspeakers than when they come from the same

speaker.
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We also observed Lhal modulation seem Lo wake Lhe
rranssen effect even stronger. That is, if the modualted
tone came on in one speaker slightly before that in the
pther .5peaker, all of the sound was locared Ar trhe
leading speaker. The strength of this localization to the
leading speaker, was stronger when the tones were
modulated than when they were unmodulated. We plan to
find an objectivc psychophysical procedure to measure

this effect.
Sound Localization, R. H. Dye, Jr. and W.,A. Yo3t

The main thrust of the work Lhis past year has been to
develop and refine a psychophysical procedure Lhal allows
one to characterize listeners as spectrally analvtic or
spcctrally synthetic in binaural  lateralization tasks.
We have developcd a stimulus-classification paradigm that
allows one to assess3 the rclative contribution of target
and distractor components in judgments of the pcrcecived
laterality of signals presented through headphones. In
this task, the interaural differences (time or level) of
the rarget and the distractors vary from trial to trial,

and the 1listeners are asked Lo indicate whether the
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target was lateralized to the left or right of the
intracranial midline. One tone serves as the target and
one tone serves as the distractor. For each block of 100
Lerials, Lhe Ldrygel and Lhe dislraclor are presented at 10
different interaural differences. Each possible pairing
of rarger and disrractor interaural difference is
presented once (in a random order) during each block of
trials. A cue 1interval, consisting of a diotic
presentation of the target component alcne, precedes each
tcst interval. Subjects are instructed to indicatc
whether the target component appeared to the left or

right of Lhe inlcaccanial midline.

Left-right judgments are accumulated across a fixed
number (10 or 20) of repetritions of each condition and
then displayed as a joint function of the target (x-axis)
and distractor interaural differences (y-axis). Target
wcights arc derived from the slope of the lincar boundary
providing the best gsegregation of 1left and right
responses (m= -w/wW,) according to a criterion which
minimizes the sum of the Euclidean distances between the

boundary and "misclassified" left and right responses.
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Target weighls near 1.0 indicare judgments that are
independenl of the distractor interaural difference,
while weights near 0.5 indicate equal wcighting of the
target and distractor. Weights lcss than 0.5 indicale
greater weight being given to the distractor than the
target.

During the past year, a study ol the effect of
duration on the ability of listeners Lo segregate rargets
bascd on interaural differences of time (LDTs) was
completed (for 753-Hz lLargets and 553-Hz distractorg).
Six of the nlne subjects showed increasing w;s with
durdtion {which varied from 25 to 400 ms). Thc remaining
three showed 1little change with duration: one was
analytic at all durations (w;s ﬁear 1.0), one wds
synthetic at all durations (w;3 near 0.5), and ole was
intermediate {w;s). A second study examliued the ability
of listeners to lateralize 7353-Hz targets based on
interaural differences of level (IDLs) as a function of
the distractor Lrequency (253 Hz, 353 Hz, 553 Hz, 953 Hz,
1253 Hz, 1753 Hz, and 2753 Hz). Two of the four
lisleners vyielded farget weights near 1.0 when the

frequency separation between the target and distractor




92/8371994 12134 FROM PARMLY HERRING INST, 70 91?02‘047475 P.0o4

was large. Two weighted the target and distraclor equally
under the same conditions. A1l shoew a low-freguency
dominance, whereby the lower frcquency is weighted more
heavily than the highcr frequency regardless or whether
it is the target or Lhe distractor when the two arc
within severdl hundred Hz of one another.

A sludy is currently underway in which thc target is
presented with an 1DT and the distractor component is
presented with an IDL. Preliminary data show thal time
and level differenccs are processed in a spectrally
synthetic manncr under the same condilions in which
target and distractor time differeuces and targer and
distractor level differences were synthetically
processed. In other words, spectrally remote distractors
possessing a different binaural cue than the target
influence target laterality in the samc mnmanner as
distractors possessing the same binaural cue as the
target, as though interaural timc and level trade aciuss

the fregquency domain.
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Amplitude Modulation ip Sound Source Dctermination, w.a

Yost, S. Sheft

The work investigates the role of cross-spectral envelope
brocessing in spectral grouping within the context of
sound source determination. Recent work has investigatcd
the effect of prior stimulalion on rhe cross-egpectral
processing of AM. Thresholds were measured for dctecting
AM of a 2049-Hz probe carrier in the presence of a two-
tone masker complex (909 and 4186 Hz). The probe and
uasker were modulated in-phase at 10 Hz. The modulated
probe was preceded by either a 200-ms 2049 Iz tone burst
(Precursor) or an unmodulated carrier fringe. Precursor
and maskcr onscts were synchronous, with Lhe interval
between precursor offsel and probe onset (At) either Q,
40, or 160 ms. ‘he precursor was either unmodulated,
modulated at 10 Hz in-phase with the masker, modulated at
10 Hz anti-phasic to the mackecr, or modulated at 20 Hz.
For At's of 0 and 40 ms, modulalion of the precursor
lowered probe AM detection thresholds with pertormance
generally best with 10-Hz precursor AM. Results then

show that the processing ot probe modulation is attected
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by prior stimulation. In the fringe conditions, the
unmodulated probe carrier preceded the masker onset, with
the probe- and masker-modulation onsers synchronous.
Fringe duration was either %0, 100, or 200 ms. The
addition of the fringe improved performance only with the
50 ms fringe. This finding gsuggests a limited temporal

extent to spectral segregation based on onset asynchrony.

Processing Harmonicily and Intensity of Complex Signals,

W.A. Yost, and S. Sheft

As a consequence of a visit trom Roy Patterson, ot
Cambridge England, the Parmly Hearing Institute's first
Vigiting Scholar, we made a fascinating discovery which
will occupy a great dcal of our cffort in thc coming
months. We discovered at least two ways of generating the
stimulus we refer Lo as iterated ripple noise, which are
simulations of a sound and ils iwdny echoes oc
retlections. 'Yhese two versions of iterated ripple noise

often produce very different spectral patrerns, but yet

can yield stimuli that are ditticult, or in some cases,

impossible to discriminate one from the other. ''hese
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iterated ripple noise stimuli differ in eithcr the pitch
or the pitch strength of the complcx repetition pitch
produce by ripple noises. We havc been unable to find a
gpectral rule that can account for these difficult
discriminations. However, the autocorrelation function
produces a sel of simple rules that have allowed us rto
describe the psychophysical discriminarion data. Perhaps,
even more imporrantly, we can show that a simple
transform ot the intormation in the Patterson-Holdsworth
auditory image model produces a type of autocorrelation
output that also accounts for thc data. Since the model
is based on probable physiological mechanisms that are
both simplier and more physiological realizeble Lhan
autocorrelation, we feel that Lhe discriminablility can be
accounled for by physiological clircuils which we should
be able to investigate in the chinchilla. This work maybe
the first clear cnr example of how the current spectral
models of complex pitch processing can not account for
the way in which complex pitch is processed. Thc work
with the model suggests that timc basecd modecls arc better

able to account for these and other complex pitch data.
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