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Introduction Results

It is commonly believed that the visual motion signals are used by the oculomotor system to extrapolate the future position of a moving A- Intercegting a mOVing target

target and to generate a saccade that brings its image onto the fovea at the right time. But in most neurophysiological studies, the oculomotor
behavior was recorded in over-trained animals who tracked a target whose motion velocity and path were therefore already known. Thus, the _ 50ms _ 100ms _ 200ms
saccades were aimed at a location that was expected because of the training.

Besides, some studies have shown that when the moving target is transiently occluded, the saccade landing positions fill-in the occlusion interval
with relatively good accuracy, even if an unexpected perturbation had changed the eye position and delayed the target interception.
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Based on these results, Fleuriet & Goffart (2012) conjectured that the signals which drive the oculomotor system are an estimate of the -*§ -*g - 2 .~
target position expected here-and-now rather than an estimate of some undefined future position. 3 or = 3 12 | S e

Therefore, we pursued our investigations by testing 1) the limits of the extrapolation made by the visuo-oculomotor system, 2) the influence > 4. > 8t % v 10%s
of prior experience on the oculomotor tracking and 3) the nature of the internal model that is presumed to drive the tracking performance. © © - e
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n three monkeys, eve positions were recorded B- Learning to track a continuously moving target C- Learning to track a briefly occluded moving target
with the search-coil-in-magnetic-field technique. . . .
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increased from 50 to 800 ms. The different durations E — target S | 9
and dynamics were tested on different days (shortest | | | | | | | | | | | | | | B N T L

_ 0 100 200 300 400 500 O 100 200 300 400 500 O 100 200 300 400 500 9 49| 0O 200 400 600 800 0O 200 400 600 800 0 200 400 600 800

durations tested before). Control saccades toward T . . Q . . .
. _ ime (ms) Time (ms) Time (ms) o Time (ms) Time (ms) Time (ms)
static targets were recorded before all sessions to o g
quantify the extrapolation. 200ms (PRE) 400ms (LEARNING) 200ms (POST) é 6L No occlusion 1T;ransient (before learning) 1T;rcmsient (after learning)
20 B B B -IE — _

After the tracking became smooth (Bourrelly et al. > 2 4T 2D 10| 10
VSS 2014), we tested how this training affected the S 15+ - - 2 2F S g g
oculomotor responses to a transient moving target. A = %
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Conclusion

Our study documents the limits of the extrapolation abilities of the visuo-oculomotor system in response to a transient moving target. Second, it shows that experiencing the motion of a continuously moving target does not alter the oculomotor reaction to a
transient moving target. Third, it suggests that the signals that encode the spatiotemporal trajectory and drive the on-going tracking behavior result from interpolation mechanisms and that they cannot be reduced to a memory of both the path and velocity of the
target; it takes into account its moment-to-moment singularities (like the expectation of an occlusion). Our research should allow identifying the neural channels by which the mnemonic signals dynamically guide the on-going tracking response.




