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. . + There were 10,266 saccades in 1,886 trials (3,138 sec), equivalent to 3.63 saccades / sec.
+ Results of standard automated pe”metry teStmg may have a « There were 221 hit and 64 missed matches. Response accuracy was 78%; mean reaction time, 959 ms

poor relationship to visual experience in daily living. (£321 ms SD). Subject was a young adult with no history of glaucoma.

. We propose a novel_ approach tO' VISIO'I'I funct'lonqmetry that . :rr&agfglfsggg E:atgPiZi atir:gelé)nger distances between the targets were a]s;souated with missed responses
examines the active use of visual information in complex
visual environments.

- For this purpose, we developed an active visual search task
requiring natural saccadic vision to detect the appearance of
matching object pairs in an evolving display. J
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A *Miss’ trial is illustrated. The gaze .q |
/ METHOD \ trajectory included the incoming I 13
targey (to_p_right) putydidinoy rea_ch Probabilistic distrubution of - - Wsualﬂng?eidegvee) * K

» During this pilot session, four sizes of Gabor patches with four possible f};g giesnc“)a'"'ng target (top left, dim s o bisinitia

f . . - A 0 Top, target locations on screen in miss
dlffglfent orientations were presentgd to the screen (20-inch LCD monitor trinls for incoming (Ieft) and remaining
positioned 60 cm from the eyes). Five Gabor patches were always visible (right). Bottom, probability density of
on a gray computer screen background at pseudo-randomly selected |

Visual angle (degree)

Probability density of directions and distances
of saccade endpoints from fixation at saccade
onset (0,0).

gaze trajectory on screen.
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positions in a 3x4 grid. Every 1.66 seconds a new Gabor patch appeared | eem
and the longest-displayed patch disappeared. [ -
» The subject (n=1) performed an active search task, indicating by button D “é’e ; i |
press the infrequent (15% probability) occurrence of a pair of Gabor A | ‘MW R ma T .
patches matching in size and orientation. EEG data were resolved ” o
+ The session comprised 1,886 stimulus presentations (285 targets, 1601 ;“rfg C°i‘;§!\;‘7§;§es "L;/iplg’g o v o2
non-targets). fitting. One was localized i ST I P il T\ I
+ Infrared eye gaze position data wereobtained from the left eye while oty (e oormary Viseal Lambda response “activity of a primary ¢ ——/\~ ——
256-channel EEG (brain), EMG (muscle), and EOG (eye) activity data other components were usual mdgper?dent component (see scalp | oq 5 wavelet transform revealed complex spectral
! ! : A map on right; here, saccade offset at 0 rturbati truct t ith partial ph locki t
were recorded. localized to visual cortex mq) sorted by saccade length. Note; Perturbation structure (Cophwithipartialfphase]lockinga
) ) (not shown). Entrh ceames By [ fiadaded @ saccade onset (bottom). Right, stimulus event-related
+ We developed a method, ICtrack, to identify exact saccade onsets and =P 4 information flow at 8-13 Hz, showing a cortical network
ffset ( b bel Id | 4 O ar Yidit Balk ) saccade middles, not to saccade offsets. related to visual target detection.
offsets (see steps below; developer, Ozglr Yigit Balkan

+ Event-related potential data were analyzed using EEGLAB [1], MoBILAB
[2], and custom Matlab scripts.

256-channel EEG
ecording system
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1. Mark saccade on/offsets
from eye tracker records
(30-Hz sampling rate)

CONCLUSION

The task efficiently elicited saccades across the visual field.

‘Miss’ trials exhibited inhomogeneity in missed target positions and gaze trajectory coverage,
suggesting individualized visual search habits and/or strategy.

We hypothesize that alteration in or loss of visual field should prompt spatially compensatory
saccades in glaucoma patients, with accompanying differences in cortical EEG activity.
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2. Identify pre-saccadic spikes
around fixation onsets from ICA-

decomposed EOG using ICtrack
Angle & size-matched pair (512-Hz sampling rate)
-> Button pres:

i\ 3. Event-related brain potential
P2 A\ (ERP):a”cac'anfe”fe'ﬁf ;:’::f(':sw"’ed The proposed task and analysis, combined with EEG source imaging, could yield a useful test
/ \ (n = 10,266) battery for vision functionometry in glaucoma and other eye diseases.
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