
Problem statementProblem statement
• There is interest in models of visual attention that integrate both bottom-up as well as top-
down influences [1, 2, 3].
• Our aim is to show that our reinforcement learning model of gaze following [4, 5] does this, 
and in a developmental fashion.

A reinforcement learning model of gaze A reinforcement learning model of gaze 
followingfollowing

BottomBottom--up and topup and top--down gaze controldown gaze control
• Bottom-up signals: Derived directly from saliencies in the visual input. (from the s component of u).
• Top-down signals: Derived from a (learned) decoding of the other person’s head and eyes direction to paths 
along their line of view. (from the h and e components of u).
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ConclusionsConclusions
• The developmental model presented shows 
how experience can drive the transition to 
incorporate top-down gaze control.
• The model is being used to explore other 
aspects of gaze following [8, 9].

SummarySummary
• We present a reinforcement learning model of visual attention that integrates bottom-up and top-down gaze control strategies in a single architecture.
• The model was originally designed as a model of gaze following.
• The model transitions from a mainly bottom-up to a combined bottom-up and top-down control strategy as it learns to follow gaze.

Hector Jasso1, Jochen Triesch2,3,
Christof Teuscher4, Gedeon Deák2

1: Dept. of Computer Science and Engineering, UC San Diego (hjasso@cs.ucsd.edu)
2: Dept. of Cognitive Science, UC San Diego (triesch@cogsci.ucsd.edu, deak@cogsci.ucsd.edu)
3: Frankfurt Institute for Advanced Studies, Frankfurt, Germany
4: Los Alamos National Laboratory, Los Alamos, NM (christof@teuscher.ch)

Figure 4. Percentage match between the selected 
action and the action with highest action value in m 
(results correspond to test setup described in Fig. 3). At 
first, visual saliencies have a strong impact on the 
action selected. With learning, the influence is 
complemented by the top-down influences of the other 
person’s head and eye direction. Standard errors 
indicated after 10 repetitions.

Figure 5. As the model learns to direct its attention 
to visual saliency, the saliency at the location 
where attention is directed (action point) grows 
(results correspond to test setup described in Fig. 
3). Then, as the model follows gaze instead to the 
“imaginary object” behind the infant, this saliency 
decays. Standard errors indicated after 10 
repetitions.

http://mesa.ucsd.edu

Figure 3. Test setup and possible infant responses. 
Left: infant follows saliency (bottom-up signal). Right: 
infant follows gaze (top-down signal).
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Figure 1. Details of our actor-critic reinforcement learning model of gaze following.
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Figure 2. Training setup: infant and caregiver start trial 
facing each other, with caregiver looking at an object. 
Trials last 10 time step, equivalent to 10 seconds.
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