























pared to results for the first test using the transformed cues,
demonstrating that resolution does not depend solely on
physical cues. A similar decrease can be seen when compar-
ing the final normal-cue tesfollowing training with the
initial, preexposure normal-cue test. There is a tendency for
resolution to decrease with training, both for the normal-cue
and for the altered-cue results.

Comparing results for experiments, T3, and F @Fig.
6~al—clt, there is substantially more variability in the reso-
lution results across these three experiments than was seen in
the bias results. In particular, the increase in resolution with
the first altered-cue run seen in experimentsllarger than
that seen in experiments; Bnd k. However, in all cases,
the estimated value af8 is quite large. Generally speaking,
whend§ for two stimuli is larger than about 3.0, there are
large changes in the amount of overlap of the distributions
for relatively small changes in distance between the means of
the distributions. As a result, estimatesdsfare very sensi-
tive to small changes in the pattern of responses wiieis
relatively large. Thus, although the apparent differences be-
FIG. 6. Resolution results for the seven experiments. In each panel, thtween results for experiments,TT;, and K are pronounced,
average estimateds is plotted as a function of correct source positiim they arise in part from the numerical instability of estimating

_degrees For' each panel, resolution was estimated fqr eac_h subject an_d ru[?rge values ofd8. This numerical instability can also be
in the experiment and then averaged across all subjects in the experiment.

Four runs are plotted in each panel: the first run in the experinegen ~ S€€N in left—right asymmetries in many experi'ments for

circled, the first run with the transformed cuespen diamonds the final ~ some of the large values d8 (e.g., examine the estimates of

run with altered cuesfilled diamonds, and the first normal-cue run follow-  dg for the middle two positions in experiment;, Tparticu-

ing altered-cue exposurélled circled. In each panel, the legend details the - - : :

strength of the cue transformation employed in the noramadlways equals Iarly for the final te.St with alter_ed cu.lesﬁllled diamonds.

1! and altered-cue runs52, 3, or 4. Results f_rom experlment3ﬁid_@F|g. 6-dl# are roughly con-
sistent with results for experiments,TT5;, and K. The in-

the cues at adjacent positidnsr ~2! change with time-if cr.(tar?si In (rjesolutpn Is'er?tl? n exlgl)erltrrT]]eathr the f|r§t EEStf' ¢

performance depended upon high-level cognitive factor%vI altered cues IS sightly smatler tnan was seen In the Tirs
our experiments, consistent with the fact that the transfor-

which were affected by trainifg L . . ) .
Resolution results for all seven experiments are showrlinat'o_n In exper!ment £is Igss extreme than |n.the T'rSt four'

in Fig. 6. The same four runs are plotted in this figure asexperlments. Finally, the increase in resqlunon in_experi-

were plotted in the bias results in Fig. 5. The initial test with ments fz, and F, tends to be greater than in the other five

normal cues is plotted with open circles and solid lines, theeXperimentS' all of which used a less _extreme tre_msformat_ion.
initial test with altered cues is plotted with open diamondsAS with bias, the_re are no obvious dlffe_rences in resolution
and dashed lines, the final test with altered cues is pIotteExeSUItS for (_experlments4gand F‘!b’ despite the _fact thafc a
with filled diamonds and dashed lines, and the first normal:[ransformatmn of 0.5 was used In runs 3336 in experiment
cue test following altered-cue exposure is plotted with filled" 4

circles and solid lines.

As with bias, the basic patterns of results are the samlev' CONCLUSIONS AND FUTURE WORK
across all experiments, and results are roughly left—right The results demonstrate that subjects are able to learn
symmetric. Overall, resolution for normal cue runs showed aemappings between acoustic cues and physical locations in
consistent pattern in which resolution appeared to be slightlyhe sense that they are able to reduce bias with training.
worsefor the center positions compared to positions just offHowever, subjects never completely overcome their system-
center, rather than slightly better as was expected. This resudtic errors when responding to altered localization cues. In-
may be due to positional dependencies on the accuracy of thetead, over time, their errors grow smaller in magnitude, but
simulation as well as true differences in resolution arisingretain the same pattern of results as is seen in their initial
from perceptual issues. In any case, the results from the inierrors with altered cues.e., larger errors at the center of the
tial run using normal cues provides a baseline against whichange, smaller errors at the edges of the rang§imce perfor-
results from the other runs can be measured. As expected fanance was stable by the final test with altered cues, it ap-
the transformation employed, resolution on the first run usingears that subjects cannot adapt completely to the transfor-
the transformed cues was enhanced for positions in the cemation employed in these experimenthown in Fig. 1.
tral region and degraded at the edges of the range compardthis result is consistent with previous results investigating
to results from the initial run. Of particular interest are thesensorimotor adaptatioiwelch, 1986 which show that ad-
results for the final, altered-cue tedilled diamonds. al-  aptation usually occurs, but is seldom complete; instead, sys-
though resolution remains enhanced over that achieved wittematic biases remain even after performance is staivld
normal cues, there tends to be a decrease in resolution coradditional exposure causes no further change in localization
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