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Introduction Oscillatory signal Simulation study (cont'd)

Context: General model: Results:
m Interpretation of event-related responses in brain recordings: m N repetitions (trials).
stimulus-evoked neuronal activity or stimulus-induced phase m For each trial, cosine with amplitude €2, frequency v,, and phase POWavg avgAMP?
resetting of ongoing neuronal dynamics? [1, 2, 3, 4] D 6., Xp(t) = Qp cos(2mvnt + &y). . _
m [hree measures frem Ume—frequency transform (TFT): amplitude s S-transform: Ti(t.f) ~ Qe_%(2ﬂ-)2(1__) 6—2n(F—v)t]
averaged across trials (avgAMP); inter-trial phase coherence : _ 2
(ITC); TFT power of evoked potential (POWavg). First model: _ _ : -
m Sensitivity to different aspects: evoked responses for avgAMP, and = Constant frequency.(un = 1) and amplitude (£2, = £2o), varying B B
induced responses for ITC and POWavg. phases ¢, ~ Voanses(gbo, k). ;
m Common sensitivity of ITC and POWavg to induced responses = POWavg = avgAMP* X ITC".
and overall similarity between both measures. Secczznd :notdfel ( ) | itude Q, ~ A/(Q. 72) N R
m Constant frequency (v = 14), varying amplitude €2, ~ 0, T,
and phase ¢j N vZnMises( e K)_y 5 amp 0 ITC? 'POWavg — avgAMP? x ITC?|
m E(POWavg) = E(avgAMP? x ITC?) + O(1/N). i .
Third model
m Varying frequency v, ~ N (vg, 72), amplitude Q, ~ N (Qo, 735) and -
phase ¢, ~ VonMises(¢g, k). . .
m E(POWavg — avgAMP? x ITC?) # O(1/N).

300 300

0.2
- - 0.1
eneral relationship A \
200 — 0 200
-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 -0.1 -0.08  -0.06  -0.04  -0.02 0 0.02 0.04 0.06 0.08

time time

m Brute force calculation shows that we have

I T — | , , Cov e T (t, )] | Error as a function of POWavg
wred © T ® el E(POWavg — avgAMP? x ITC?) _
F . . 2 |
o om 6] = [E [N BIT(e, ] + Cov [0, T, (5, )]
Objective: : | .
m Further investigatation of the relationship between ITC and — ’E {e"ex(t’f)} | E[| T(t, f)|]2 + O (—) . (1) o ;
POWavg. N - %
m [ heoretical calculations and simulation study. m It Cov [ 00 | T2, f)] ] = 0, then the right-hand side of the 2
_ equation is equal to O( /N), i.e Sy /;
Definitions 1 ] . |
2 2\ = . 0 R .
m TFT using S-transform: Band-pass filter/windowed Fourier E(POWavg — avg AMP™ X ITC’) = O ( N) | 2) S e S o

transform with a window whose width decreases With increasing

ey B, To1. 1) & (0 e 5 -5

Discussion

m avgAMP = & anl T, (t, ). Data generation: m avgAMP, ITC and POWavg are connected through
2 ITC — ‘%leyzl e!0alt:F)| m N = 300 trials over [—100, 100] ms time window, sampling rate POWavg ~ avgAMP? x ITC2.

o fe = 2 kHz.
POWavg = |To(t, ) with x:(t) = £ SN x (1), : .
- vg = | Tx(t, f)I7 with X(t) = 55 2y Xa(2) m Model of oscillatory signal as above (cosine) with ¢, = ¢§7') between

20 and 30 ms, ¢, = ¢ otherwise (HFOs with phase resetting) " contirmation on simulations of HFEDS with phase resetting

m Similar results with continuous wavelet transforms (we tried Morse

m Validation for pure oscillatory signal.
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