e Attentional modulation of the fixation-offset effect
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INTRODUCTION Fpermentt contnued Experiment 3

Saccades areinitiated more qUiCkly in the absence of an Objem at fixation. 2o Burpose: To determine whether the offset of an attended object yields a larger FOE than that of an
This fixation-offset effect (FOE) has been replicated widely (Abrams & o0 unattended one when both objects are presented in the same spatial location.

Dobkin, 1994; Kingstone & Klein, 1993b; Reuter-Lorenz, Oonk, Barnes, &

Hughes, 1995). However, few researchers have directly tested whe ther
higher-level processes influence the FOE—and none have found support
for that possibility. Additionally, prior investigations have used visual stimuli
defined solely by luminance-defined contours. Such stimuli confound the .
presence of important perceptual objects with changes in activity in lower Gap NoGap  Overlap
visual systems. Hence, it has not been possible to dissociate the lower-
level from the higher-level explanations of the FOE. The present
experiments manipulated the presence of important perceptual objects in e e © verian
order to learn more about the mechanisms underlying saccades. Conclusions, —_

1. A texture-defined object engaged the system that inhibits saccades in muchthe same 2000 ms // // // /’
way as a true object.

250
e Stimuliz Subjects fixated upon a square (3 pixels x 3 pixels) located at the intersection of two line
segments. The line segments were contained within a square area 0.9 per side. Subjects were told to
direct attention to one of the two line segments and to maintain that attentional set throughout the
session. (Compliance was confirmed by the use of probe trials, not shown, in which a change occurred

in either the attended or unattended line.)
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Saccade Latency (ms)

Average median saccadic latencies for texture and texture +frame trials in ATTENDED =
Experiment 1. Vertical lines depict standard errors of the mean
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G EN E RA L M ETH O DS 2. The robust FOE on noframe trials in the absence of one on frame trials is consistent oms Ve , p , y
with the hypothesis that the offset of the object was driving the reduction in saccadic * 7/ / / / /

Saccade Latency (ms)

. N . latencies. Time 150
Task: Subjects were asked to fixate the object at the center of the dsplay and ‘
make a q_uick_ eye movement to a target that appeared abruptly 7° to the right - ,/ ,/ X b
or left of fixation, minimizing the response latency. EX p erimen t 2
) : . ’
. o Burpose: To determine whether the offset of aKanizsa subjective figure would generate oo ms * * * *
Eve Movement Conditions: Three intervals between fixation offset and target - ! o 9 | / 4
" N e a significant FOE.
onset were examined: Gap (200 ms delay), No gap (simultaneous fixation
- ;i . A d dic late for all fi
offset and target onset), and Overlap (no offset of fixation). Stimulj: Subjects fixated the area between four closely-spaced inducers that were either Sequence of events on arial in Experiment 3. ct‘:rlre;frj?ug:n’s“ﬁféaanpsa\‘/::g\g;ﬁnesgc\;es:splgtar\ss‘/t:ndard
) i ) ) aligned, thus forming an object, or misaligned, and not forming an object. gg‘;ﬁgﬁ;‘sxf&?ﬁs‘ﬁ:ﬂgﬂ@;%ﬁf@:‘;ﬂﬁg
Data Analysis: Average median saccade latencies were subjected to target appears; GapUnatt: unattended object is
repeated measures analyses of variance (ANOVA). Pairwise comparisons ) _ e, o the elsplay 200 ms heforethe target
were used to test significant main effects. Saccade amplitudes and errors were Object Trials No-Object Trials
subjected to separate ANOVAs. Gap No Gap Overlap Gap No Gap Overlap Conclusions
T T T
N 200ms 200ms 1. The offset of an attended object yielded faster latencies than the offset of an
Hypothetical pattem of results generated in the 2 unattended object. As a results the FOE was greater for attended objects.
experiments. The latency difference between the o FOE
gap and no-gap conditions is referred to as the gap s 109 P 2. Attention modulated the extent to which a fixated object could inhibit the initiation of
effect. The latency difference between the overlap © i saccades
A N Gap .
and no-gap condition is the Fixation Offset Effect g Effect oo
(FOE) The FOE reflects the disengagement from g ec
fixation, presumably due to fixation cells in the ©
superior colliculus (SC) that inhibit saccades during @
active fixation
GAP NO GAP  OVERLAP Sequence of events for trials in Experiment 2. On object trials, the perceptual object was removed by the rotation of the inducers S U M M A RY
in the gap and no-gap conditions. On no-object trials, the inducers were always misaligned but changes in the inducers occurred
atthe same times as for the object trials. (Numbers in each frame identify the different stimulus configurations but were not visible . o .
E . l onthe display.) The present results challenge the notion that the fixation- offset effect arises
X p erimen t solely from low-level processes. The offset of an object at fixation that was
Burpose: To determine whether the offset of a texture- defined object would generate - defined by a texture difference equiluminant with the background generated
a significant FOE. : _ g ” arobust FOE. However, the same pattern was not observed when the
Stimuli; Subjects fixated a perceptual object (20 pixels x 20 pixels) defined by a < fixated object was a Kanizsa-type (subjective) figure. Furthermore, when
texture difference created against an equiluminant background. b N i A .
g subjects fixated both an attended and an unattended object attention
Texture-Only Trials Texture + Frame Trialg 5> modulated the size of the FOE. These findings show that the mechanisms
No Gap Overlap Gap NoGap Overlap 8 that inhibit saccades during active fixation are affected by processes such
g w0 as texture segregation and selective attention.
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