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INTRODUCTION

RESULTS

Ocular artifact in EEG has long been viewed as a problem for interpreting EEG data in basic and applied research
(Mannan et al., IEEE Access, 2018). Blind source separation (BSS), particularly second-order blind identification (SOBI),
has been used to extract ocular artifact components (Joyce et al., Psychophysiology, 2004). Attempts have been made
to make use EEG data to track gaze position (Joyce et al., Psychophysiology, 2002)

Companion poster (G182, Sun et al., CNS, 2020) showed that two components (Comps), recovered by SOBI, can code
horizontal (H) and vertical (V) saccadic eye movements. Here we attempt to use these SOBI derived H and V Comps
alone to construct a model to predict horizontal gaze positions in the context of a directed eye movement task. We aim
to answer two questions: (1) how much data will be needed to calibrate the model to produce asymptotic performance
in prediction? (2) What is the asymptotic level of performance of our virtual eye tracker?

METHODS

Data Acquisition

* Single-subject performing directed eye
movement to targets in 10 blocks of 16 trials

e Stimuli per block: dots on 17.5-inch monitor with
a screen resolution of 1280x720 pixels in 8
directions and 2 distance of 12.2° and 6.1° of
visual angle

e Eye tracking data by SMI REDn eye tracker
(60Hz) co-registered with EEG.

¢ EEG data (64-chan ANT EEGOTMMylab system)
collected at 500Hz

Training Data: EEG
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Model construction: estimating model
parameters (g, b, ¢)

X = Qe+ Ampggp yy + by * Ampsgp y +
Vi = @ * Ampsgp_y + by, * Ampggp y + ¢,
x,y: horizontal, vertical coordinates

of target gaze position;
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Model Testing (1):
Computing gaze position x*,y* from EEG:
X =y + Ampgp i+ b * Ampsgp y +
V' = ay « Ampggp g + by * Ampggp y + ¢,
x",y": Gaze position predicted by model

Xt-x‘l}’uy‘

‘ Model testing (2): ’

Computing Error (accuracy)
Error, = x* —x,, Error, =y —y,

Data processing flowcharts

. Using SOBI blind source separation to derive unmixing matrix W from different amounts of continuous EEG data.
W;: W derived using data from Block; to Block; (i=1,2, 9)

. DANS to identify one pair of H and V Comps from each W;

. Model Construction using training dataset: Mi—model constructed using training data from BK; to BK;

. Fitting linear regression model of gaze position as a function of saccade related potential (SRP) response of H and
V Comps in training data

. Using the model parameters obtained above to predict gaze positions using testing dataset: BK.; to BKy, (i=1,2, 9)

. Performance measured against target locations (x,, y:)

1. H &V Comps examples:

* Dipole locations are consistent with an ocular origin.
e SRP amplitude is tuned by direction and distance.

3. Model performance on testing data
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