Adaptation of catch-up saccades during smooth pursuit initiation
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Background

Saccades and of smooth pursuit eye movements are S N Methods. Displacement in the vertical direction: 25% or 50% of
known to adapt to target steps’ and to predictable target A& +® &% Adaptation time course and the predicted saccade size (M=0.7" and 1.4%). Saccade
velocity? changes respectively. M v >R averaging interval. trajectory and vertical pursuit velocity were analyzed.
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Saccade adaptation can take place
over a few tenths of trials at most.

Sample trial

However, we do not know if both systems cooperate Adapt side

when adapting to targeting errors. N In further analysis, Adapt and Neutral Right - target vertical jump e,
In a short-term adaptation paradigm, we tested the side values are compared at the end Adapt side o Y :
effect of target steps introduced during the first catch-up of the adaptation phase (last 100 — <KKaes =Nf~—~7 v
. e age g . trials).
saccade that is made during initiation of smooth pursuit. >
Ime

saccade amplitude (normalized)

Normalized saccade amplitude

: ; : 3 Sfcrct:aclﬂe saccade sometimes compensates
- . 121 ! 1.2} o a start slope _ _
Subjects task was to pursue a target moving at 22 or 11 Adantation of saccade S N | * g - saccade thr c _f‘_’rlthe vertical visual error than
deg/sec in a randomized direction. b . g ot i g 1 "¢ the initial part.
. : amplitude and of pursuit post- s | | , $
In the adaptation phase, rightward targets are saccadic velocity. oe O v
displaced (25% of saccade size, M= 0.7" and 1.3" for 22 \;31yes are normalized to pre- b 22degisec |0 11 deg/sec horizontal position [
and 11 deg/sec ramps) In the direction _(forward . adaptation phase values in the T Newralside . Neutalside Pursuit and saccadic 131 — 4
condition) or opposite (backward condition) to motion backward () and forward (o) 2daptation 2f | @ sas @ [ |
direction, during the first catch-up saccade. step conditions. post-saccadic pursuit (normalized) p ' ap b e s ) |
_ _ Catch-up saccade adaptationis 14, a - 14 ; - Subjects adapt to the S oo | - 1
Adaptation paradigm: clear for backward conditions 2 12; 7 vertical error either by ® 08 | = |~
. : . . : ol o ! .7 : ' O 7F & i
100 pre trials | 400 adaptation trials | 100 post trials and in the forward 11 deg/sec 5 adjusting the end of the & "t - —:+—
condition. | 5 1 Thee e IR saccade trajectory orby @ os} e L L
Sample trial Therg IS S|gn|flc_ant pursuit 2 ool oo ol o a higher post-saccadic § . q 4 / § ol R
post-saccadic pursuit velocity adaptation to backward ' 22degisec |’ ' 11degisec  velocity of the vertical 8 oof | o L :#‘r/_ _
averaging interval steps with the 11 deg/sec ramp. e s T 0 os T2 4 pursuit component. 0‘3-'_ ¢ A go.s - L
Neutral side Neutral side . 2 T N T
taraet horizontal ium Circles = 25% step -O'jo.}/ cl) 010203040506 O _1-1/-0.5 cl) 05 1 15
J Jamp Squares = 50% sten. Saccade start slope Pre-saccadic pursuit
S U m m a I'y : ° P [deg/sec]
Right -
Adapt side 4 Even catch-up saccades — small (<1° for 11 deg/sec speed) References
---------- = | and of variable size — can adapt rapldly to posmon errors [1] Hopp JJ, and Fuchs AF. The characteristics and neuronal substrate of
0 Post-saccadic pursuit can also compensate for position errors ~ Saccadic eye movement plasticity. Prog Neurobiol 72: 27-53, 2004. |
—_—) : . [2] Ogawa T, and Fujita M. Adaptive modifications of human postsaccadic pursuit
generated by backward steps (forward adaptation is smaller) eye movements induced by a step-ramp-ramp paradigm. Experimental brain
: : : - : research 116: 83-96, 1997.
N — — — d The cross-axis adaptation experiment shows idiosyncratic
| aft compensations by modification of pursuit velocity or saccade Support. DS was supported by the Swiss National Foundation 10011-
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Neutral side end trajectory
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o There is a synergy between the saccadic and pursuit system for Contact: david.souto@unige.ch
A saccade onset/offset correcting visual position errors over a few tenths of trials. ' | J9¢-
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