Attentive tracking of multiple objects by humans and monkeys
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Can Monkeys Mentally
Track Multiple Stimuli?

Are V4 Neurons Modulated?

Task: while maintaining fixation, track all cued stimuli.
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Are tracked
stimuli attended?

Attention Task: Pause Period

* Trajectories were identical to the monkey task.
* Rings were replaced with figure 8’s. |
* At the motion pause, all items changed
from 8's to E’s or 3’s, except one that " ] -
changed to either a 2 or 5. FomChange OB ne)
* Subjects tracked the targets and also g ey se (150 ms)
reported by key-press whether a 2 or 5 was present.

Step 1) Mapping a V4 Unit’s Receptive Field
* The monkey attentively tracked targets far from the receptive field while oriented,

colored gabors appeared throughout the visual field. The neuron’s spatial receptive field,
color, and orientation tuning were computed on the basis of responses to the gabors.

Example Neuron:

Fixation point Response to Flashed Gabor Image

N off: saccade to - -
/ Stimulimove to  fhe target Response In X,y Space broken down by Orientation
Stimuli pause final position Window
, Stmulimoveto  (1000ms) (750 ms) N A /2 BN | T\ W\
ue off pause position TIME 12
st " a0 T oaams [ N I TS
timuli appear
(200ms) (100ms) L 7
oo | I O OO
2
i
rooms 1 [N O I R N
\ wosms |13 1 I 10 Y I N
! )
i 133-167 ms

Gabor duration 33 msec., One gabor appeared every 8 msec.,
Resulting in 4 gabors being present at any point in time.
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V4 responses are enhanced for tracked
items. The strength of modulation is
similar for tracking 1 or 2 targets.
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We recorded 29 cells from Monkey M:
18 of 29 neurons
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Summary

1) Monkeys can track 2 and humans can track 3-4 items.

2) Humans discriminate form changes better on targets.

3) In V4 tracked stimuli elicit higher firing rates.

4) This response increase is not measurably diminished
when a second stimulus is tracked.
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