Auditory closed-loop stimulation to ub
manipulate slow-oscillations

A nOvel approaCh ll)JNIVERSITI'iT

Interfaculty Research Cooperation:

Principal Investigator: Prof. Dr. Katharina Henke Decoding Sleep

Team: Msc. Flavio Schmidig, Dr. Simon Ruch

Project Of The Interfaculty Research Cooperation "Decoding Sleep” (WP2: "Sleep & Brain")

Development Goals: Step 3: computation and thresholds
> Targeting and manipulating up- and down-states of slow-waves (SW) in > Observing datanoints over last 120ms Up-state:
slow-wave-sleep (SWS) J P o Frontal voltage:
> \We computed for each timepoint Increasing, but negative

> Targeting different slow-waves based on their location and/or generators the slope and the sign
> Creating a prediction algorithm for distinct states of the sleeping brain o Template correlation:

> Once on the raw datapoints and once Increasing, but negative
Sci ” " on the template correlation
cientific background: > Thresholds are set to predict around Down-state:
> SW generated in and traversing along many different cortical areas zero-crossing [sign: 50 % and slope: 75%]

(Massimini et al.. 2009) , o Frontal voltage:
bbbbbbbbbbbb E——— decreasing, but positive

> Closed-loop stimulation based on SW-amplitude (Ngo et al., 2013) 2 o Template correlation:

> Closed-loop stimulation based on phase-synchorinsation ) iIncreasing, but negative
(Santostasi et al., 2016)

Differential |

Set-Up Closed-Loop Stimulation: -

Closed-loop set-up with Brainvision Recorder®, LabJack® and Matlab®

Benefits and Reasons:
> Targets up- and down-states

> Less dependent on SW-frequency

> Allows to target specific SW-generators (frontal, parietal,...)

> Higher quality vs lower quantity of prediction

Prediction Accuracy:

Data from 8 subjects (4 up-state and 4 down-state)
> Mean ERP
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Step 1: frontal electrodes and prediction zone \.
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Step 2: template correlation (topography) .

0.8 Hz phase, t=+100ms 0.8 Hz phase, t=0ms

Up-state template 25}
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