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Biological background

pathway

Hippocampus

https://commons.wikimedia.org/w/index.php?curid=3907047 (Per Andersen et. al., 2007)
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Experiment on a hippocampal slice
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Pipeline for data processing

Preprocessing Predicted
DAl TECOrus 1. Artifacts removal Reservoir ;
WERSIRS I B, £\> 2. Noise filtering :> training :> signals on CA1
CA3 areas of 9 Baseliie (1 or 2) area based on

hippocampus) DG stimulus

4. Averaging
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Data preprocessing

original signal signal without signal after lowpass filter and final signal
stimulus artefact standartization

->rJ\ -

\1mv

10ms

5/14



YHUBEPCUTET
JIOBAYEBCKOI'O

Three signals on the conducting pathway
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Another neural network approaches

LSTM Convolutional NN
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Reservoir architecture
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output

Final pipeline
z(t) = f(Winu(t) + Wiyesx(t — 1))
y(t) — Woutx(t)

Reservoir
sin+1]=1—-1Ilr)-st|+ a- f(Win-z[n| + W - s[t])

Ridge
min ||[Wyute X — YH%
Wout

Wout =Y - X_l
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Norm. fEPSP, mV

One reservolir

DG CA1
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Best parameters:

Size: 290 neurons
Connectivity: 0.5
Spectral radius: 1.5
Leakage: 0.25
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Two interconnected reservoirs

DG - CA3 _  CA1 Best parameters:
signal — i " signal i - signal
Reservoir 1:
Size: 290 neurons
Tue CAL < I Pradicted CAL s | Connectivity: 0.5
rue >lgna redicte >lgna Spectral radius: 1.5
0.0 ‘\ 0.0 Leakage: 0.25
> >
€ _0.2 €_0.2
& &5
@ -0.4 ?g -0.4 Reservoir 2:
& —0.6 & —0.6 Size: 10 pgurons
= = Connectivity: 0.6
z-0.8 z-0.8 Spectral radius: 1.2
-1.0 -1.0 Leakage: 0.4
200 225 250 275 300 200 225 250 275 300

t, msec t, msec 10/14



Norm. fEPSP, mV
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Biology-based metric

True signal

4

metric(y,y*) =

0.05 * (rise time(y) — rise ti'me(y"‘))2 +

0.3 * (decay time(y) — decay time(y*)? +

2 0.4 x (response halfwidth(y) — responce halfwith(y*))2 +
0.2 * (amplitude(y) — amplitude(y*)? +
0.05 * (slope(y) — slope(y*))
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Metric values for different stimulus
amplitudes
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Results obtained with 1 reservoir are more stable /
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