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Shift of Attention Preceding Saccadic Eye Movements
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Both visual attention and saccadic eye movements select visual information from the large visual
field and close relationships between them are often suggested. In this study, we conducted two
experiments to investigate their relationship. In the first experiment, we measured saccadic
latency in an attentive tracking stimulus to reveal the attentional effect on eye movements. We
found that the latency of saccades was shorter when directed to the attended location than when
directed to other locations. In the second experiment, we measured contrast sensitivity at variable
location and timing before a saccade to reveal the attentional state before saccade execution. We
found that sensitivity was higher near the goal of the saccade than other locations. This result
suggests that attention shifts preceding saccadic eye movements.
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(a) Frame A (b) Frame B
Blank—_ .
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Blank —
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« Tracking target

(c) Tracking Stimulus

Fig.1 Alternation of frame A (a) and frame B (b) pro-
vides an ambiguous apparent motion display. (c) The
observer can see apparent motion of one disk moving in a
selected direction by advancing its location step-by-step
from frame to frame.
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Fig. 2 Saccade cue was a black disk, which was one of six
disks with brief color change in the ambiguous motion
display. Observers were instructed to saccade to the in-
dicated location as soon as possible.
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Fig. 3 The result of Experiment 1. The saccadic latency as a function of relative saccade
location to the tracking target location. The horizontal dashed line indicates the result of
no-tracking condition. Right side axis in the average results indicates the average across
observers in terms of the difference from the average over all positions for each observer.

2.3 #& ES

Fig.312, v 7 — NEBERMEIC L 29 v 7 — N
oW 2R, By v 7 — NRIE O ERME 2%
J. BEBRAE Y v 4 — RREBER SN EE R
00rLl, EEEAAEPIEETZEEATRLTWS, Kf
DIRFDOBHAF L ER 2 LR EORER, SMADT 77T
W, BT I L OBRFOFE & 2 OEHERE R R T, SO
77 7 IWBREMOTH 5. VDT T 7 DEEREIC
X, WEERE O CICKALE DR L TEIERE s OER LD,
Z DE S 2 BERE R ORHERE 2 vz, Zhid, #
BEM OB OEANZDFEZRY Rz S 2T, fEI
k2EDFEOEEADIDTH S, 777 DAY
EroeDEERT.
BEBSHEETOY v — FAIE  BREORFRZ A %
L, BRIV v — NAIBIC L > THRE B Z bbb,
FRBEMIE~DY v 7 — 8 (07) ThbERNEL, 2
IHOBNDIEEICEBRPREL 22 I ERARTENS., B

35% 35 (2006)

PRI 2> & OFEHE (HeHiE) & Y8R O [ O AHBEFR %
X, MK, KH, MO I2®fL T, 0.95, 0.91, 0.93 T, tE
DGR, TXTCOWRE CHEEZMEEAZR T (»p<0.02).
DF D, HENOEEZAT CWAMEMNTADY v H—F
X, BOIEADOY Y A —REDHLIfTbs, ZOMKE
X, EEOBS LYy s — ROES ICHROBEEND S 2 &
BRI 5, —F, Vv h— ROFFESERIC X > Ttk
SNz olE, EEZATIAEADOY Y » — NIiZBH%
LEEL D b fTb ZENTRHRENS, I, B
B LT, BEDOMBEICERESMWTWARWnEFHZ
2720 TH5, Lyl, R LEFORRIZZOTFEL
By, BERLEEL 0 ADF v H— FIZIFIZRECE
Rreeote, Lo T, ZOFEEREZ, FEICI->TY Y
B — RNOFHHBEEI NS 2 L2 RLRVL, ZOHIZD
WL, FRICTHRIRT 5. 28, BREO 6 IIEHERZE T
Bms ULTHZZ s, REGESHHESRE D 50 Hz &
W S REE S EEE (20 ms) 1%, SEIOWPE T TH -7z,

159 (35)



Saccade cue frame

Time

O Tracking target location
- Test stimulus

Fig. 4 The test stimulus was presented at a fixed relative location that was on 15° ahead of the tracking target of the last
frame. Although the test location changed with the movement of the tracking disk (indicated with the ring in this figure),
the distance from the tracking target was fixed. The location of the saccade cue closest to the test stimulus varied with
the test presentation timing. The closest saccade cue location to the test was (0° in —56 ms and 63 ms conditions, 60° in 181

ms condition.
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Fig.5 The result of Experiment 2. The contrast sensitivity as a function of the relative test
stimulus location to the saccade cue location. Each symbol stands for the difference of the

test stimulus timing.
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Fig.6 Comparison with the result of Shioiri et al.¥ The
horizontal axis is the distance between the test stimulus
location and attended location.
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