Object localization at speeds below and above the attentive tracking limit
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Purpose

Localization of moving objects is important but imprecise and prone to
various biases, like the flash-lag effect'.

Forlocalization, the role of following an object with attention is unknown.

To investigate this, we explore localization of objects moving too fast to be
followed by attention.

® The speed limit to follow an object with attention was measured
using ashell game task.

o Object localization was measured using a position judgment task
and a sensorimotor synchronization task.

Speed limit to follow an object with attention
(shell game task)

Subjects fixate the central point in all experiments

One blob is cued (red color) for 1 sec

The subject must keep track of the cued blob
for 1.5-2.5 sec

One blob is cued again

Is this the same blob that was
cued at the beginning?

Number of objects has little effect

Relatively low speed limit (~2 rps)’
on speed limit®

deg per sec
o
0 126 251 377 503 o
o L 1 1 1 J — e DL
B (o)
- AH 3
0
= o P
[S 3] o N
g g
8 s faster than limit é ol
g3 P "
Ee 3 £
Q o ! °
g, : £
"3 d - - u
: %)
< B
ST T T T 1 =
0 1 2 3 4 —

2 3 4

Revolutions per second Number of objects

The limit might be high level’

Object localization

Position judgments

Following the stimulus, subjects report the
position perceived by using a mouse to
move the blob about the circular trajectory
to the position they wish to report.

The task was to determine
the position at the time of
the fixation color change
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Sensorimotor synchronization

We calculate the position of the blob at
the time the subject pressed the button.

Task was to press a button
at the time of alignment
with the landmark
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Using circular statistics we calculated the average and the variability (standard deviation) of the errors and convert them to temporal units:

Average temporal error
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For position judgments, most subjects report a position corresponding to after
the fixation color change (flash-lag effect’). There is no consistent difference
between speeds above vs. below the attentional limit.

For sensorimotor synchronization, subjects press the button before the time
of spatial alignment (negative asynchrony effect’) for speeds below the
attentional limit, but are late for speeds above the limit.

Conclusions

When an object is moving too fast to be followed by attention:

e For position judgments, the flash-lag effect still happens and surprisingly, the

temporal precision is not worse.

@ For sensorimotor synchronization, the typical anticipatory responses turn into
late responses and the temporal precision becomes worse suggesting that
following an object with attention might be necessary to anticipate

actions when interacting with moving objects.

Variability (standard deviation)
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For position judgments, blob speed has little effect on temporal variability*.
There is no consistent difference between speeds above vs. below the
attentional limit.

For sensorimotor synchronization and speeds below the attentional limit the

temporal variability is constant but smaller than that for position judgments. For
speeds above the limit there is little differences.
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