


Base Vocalizations Used to Probe
The Mouse Auditory System
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Modeling
Peripheral
Responses

* Previous results
have shown that
peripheral
responses to
arbitrary stimuli can
be predicted by
their pure tone
responses Bauer, 2002




Desired Response of the Model for
a Single Pure Tone

PSTH (mean spikes / 2 ms hin)
Stimulus




Modeling the Response to a Pure Tone

» The model has an independent
input channel for each frequency
present in the input stimulus

» Below are the coefficients of an
FIR filter for the 60 kHz band of
the model

Stimulus Loudness (dB SPL)

Calculated Model for 60 Hz Frequency Band
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* Power of pure tone stimulus in the
60 kHz band

Coefficient Amplitude
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Fitting The Model

PSTH (mean spikes / 2 ms bin)

Stimulus Wavefom
| MMSE Optimized Model Model Prediction. NMSE: 0.442

= Non-linear Optimized Model Model Prediction. NMSE: 0.0193
I | | | | |

80 100 120 140 160 180
Time (ms)




Model Parameters for a Single
Neuron
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Predicting the Responses to Social
Vocalizations

=
8
(]
E
o
~
-~ (]
N
T 2
— g
S- 7]
c
= @
@ [il]
=) E
o -
o o
L T
w
)
X
a
0]

PSTH (mean spikes / 2 ms bin)
Stimulus Waveform
mmm [\l0cle] Prediction. NMSE: 0.0792
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Comparing Recorded and Predicted
Responses

Intensity (dB S
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Perturbing Individual Neurons
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Neural Selectivity Among
Vocalizations




Population Selectivity Within
Some Vocalizations
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Population Selectivity
(continued)

Female Upsweep Male Upsweep
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Neural Sensitivity and Heterogeneity
Within Other Vocalizations

40 kHz harmonic
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Both Strategies Lead to an Efficient
Encoding Relative to the Periphery

30 kHz Harmonic
C

[ Recorded responses, n = 41
B  Vodeled responses, n= 34

207

-y
[

pel 005

Mumber of Neurons

Female Upsweep

F

[ Recorded responses, n =11
I '\odeled responses, n=7

E

B

p=0.0%

MeiLiron

MNumber of Neursns

2 1 2 0.5
H, recorded responses (bits) H, modeled responses (bits) Information Transfer, & (bits)




