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Summany / Training \

*Room setup: At the beginning of each training trial, target and distractor objects are positioned randomly in the room within a fixed perimeter
from the infant (see Figure 2).

<Parameters: 500 trials per epoch, 20 time steps per trial. Saliencies: target = 50; distractors = 50; caregiver =5. =0.001, =0.2, =0.05.
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Problem stateme nt setup. Target and Target along the wall along the wall at 90°, 120°,
distractors at 300, 60°, 90°, 1200, and 150°, second in the line
Lo . . - . . positioned and 1500 anda o of vision, with a distractor in
*Gaze following is the ability to redirect one’s visual attention towards an object that randomly in the distractor Objm on the o e the same side of the room, at
someone else is looking at (see Figure 1, right). room, within a opposite side of the ) ) 30, 60°, and 90°,
fixed perimeter room. Disactor Otstactor respectively, and two
*Objective: To build a parsimonious model of the emergence of gaze following in human - from the infant o e e e e di positioned
infants. symmetrically at the other

side of the room.
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Figure 1. Left: Details of the model (see below). The activations shown correspond to the room configuration on the ™ 10 20 30 40 50 . . . Figure 8. The infant learns to overcome the Butterworth error, as
right figure, when the infant is looking at the caregiver. Right: Infant following gaze in the presence of distractors. training epoch Figure 6. The infant learns to follow the target with a front- observed in [3]. Phase I: Gaze following is not learned yet. Phase

to-back progression, as observed in [3]. 1I: Infant stops at distractor object in the gaze path (“Butterworth

A rei nfo rcement leam i n g model of g aze Figure 3. Infant learns to follow gaze o error). Phase II: Infant follows gaze to correct target.
. target within the first 50 epochs.
following

*Model: Linear, gradient-descent Sarsa(_) reinforcement learning.

<Input features: From Expected-Saliency-Map (ESM): presence of objects/caregiver at
different headings (see Figure 1, left). From Caregiver-Head-Pose-Estimate (CGHPE):
memory of caregiver’s head pose. From Caregiver-Not-Visible (CG-not-Vis): whether the
caregiver is within the infant’s field of view.

*Actions: Direct visual attention to a specific location (heading/depth). epoch 1 epoch 10 epoch 20 epoch 30 epoch 40 epoch 50

*Rewards: Visual saliency of the location where attention is being directed to. “Neck cost” Figure 4. Percentage of trial successes for different target locations (grid alignment corresponds to room setup shown in Figure 2). Gaze following is first learned for objects positioned in front of the infant.
subtracted: small for looking straight ahead, large for looking backwards.
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enable more sophisticated experiments. Figure 9. Modeling gaze following in a
virtual reality platform.




