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I Introduction | Methodology
Human hearing is remarkably [ ¢ The Wilson-Cowan Cortical Model (WCCM)? was adapted to include MGB, -
flexible. N crowded | £ out Sound PAC-TRN circuitry, with each region represented by inhibitory-excitatory
environments, we effortlessly %” e neuron populations (except the TRN, which contains only Inhibitory
attend to relevant sounds | @ oo from e \ populations; see Figure 1, top). Each neuronal population also contained 98 40000 simulations
while ignoring irrelevant ones. | £ Gammatone i tonotopic processing units (Figure 1, bottom).
The circuitry between the | @ Filterbank :
following brain regions has %_; Latera“ihibitory | INntraregional connection strengths follow a decaying exponential function, :
been proposed as key for | s: Network (LIN) i and interregional connectivity follows a normalized gaussian distribution. 2/10 valid parameter sets
attentive sound processing': T TTTTTTTTTTTTTTTTmoToooomommmeees ' L .
© 9 P H S \ Optimization of parameters proceeded In three steps:
i anZ an1 iPn an+1 1Pn+2i L. . . . . ) . .
_ auditory thalamus (medial : Wee i 1. Sensitivity analysis across 40,000 simulations (latin hypercube sampling) Exclude models based on firing rates
eniculate body; MGB i 5 . . . L . * TRN=[10,90] Hz => 33 models
J Y ) | ; 2.Model selection based on biological plausibility of firing rates . _[[20 8[}] = e
- primary auditory cortex (PAC 5 i . . T 5 =120
P Y Y ( ) . e | Ma 5 3.Parameter tuning to match electro-physiological literature. MGB =[20,80] Hz > 4 models
o0 | :
- thalamic reticular nucleus i ; Parameter # Description
(TRN) § EMGB&PAC Wi i Typs Select most appropriately tuned
o | INntra-region max 7 Maximum of connectivity strength distribution within and [0.5, 5] PProp y
g T | D] between neuronal exc. and inh. populations in a brain model
it is currently not known |£! [P P |P P .. P . region
. . . £ " " " i e . . L . L
whether this proposed circuitry | £ | Intra-region 7 Spread of connectivity strength distribution within and 10, 160]
can subpoport the computations | <! | Spread between neuronal exc. and inh. populations in a brain TWs i
knovvnplio underlie pselective : :© @ @ @ @ i O] region bl s L sl sl
attention. S W, ; nter-region max 4 Maximum of connectivity strength distribution between  [0.1,10] a good range
gain| _ orain regions o . , Figure 2. Optimization steps and the number of valid
nter-region 4 Spread of connectivity strength distribution between 1, 15] models discovered at each stage
:‘ o spread [spread] brain regions
: : Table 1. Parameters that were optimized using sensitivity analysis (22 in total)
; :
| :
| i BResults B Conclusion and Future Work
|
: | ) _ _ . . . .
: | Parameter | Parameter | Parameter | Parameter MGB,, PAQ TRN circuitry can be incorporated into a
: 'y computationally stable model
: | value value
: I : : : :
| i b 1.888 OEE 84.395 » Model shows biologically plausible dynamics
l « Future work should implement attentional modulation
: : biy 0.642 on 138.455 to observe if attentional dynamics can be replicateo
: : _ br; 1.428 O 53.332  Possible relevance in tinnitus research (TRN disfunction)
| |
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