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Prioritize Visibility to Improve Robotic Arm Usability in Manipulation Tasks 

Utilize Gaze Data to Weight Object’s Saliency Features

Formalizing Maximizing Visibility as Trajectory Optimization

Gather Gaze Data to learn Object’s Spatio-Temporal Saliency

𝜉 ∶ 0, 1 → ℚ

𝑜 𝜉 = ෍

𝑓

න

0

1

𝑜 𝑓, 𝑡 ⅆ𝑡

𝑜 𝑓, 𝑡 =

0 𝑖𝑓 𝐼𝑓 𝑡 = 0

1 𝑖𝑓 𝐼𝑓 𝑡 = 1 𝑎𝑛ⅆ 𝑃 𝜉𝑓 𝑡 ∉ 𝐼 𝜉 𝑡 , 𝐸

1 𝑖𝑓 𝐼𝑓 𝑡 = 1 𝑎𝑛ⅆ 𝑃 𝜉𝑓 𝑡 ∈ 𝐼 𝜉 𝑡 , 𝐸

𝜉∗ = arg min
𝜉∈Ξ

𝑜(𝜉)Objective Function: 

𝑓 ≡ (𝐼𝑓 , 𝜉𝑡)Saliency Features

𝐼(𝑞, 𝐸)Imager

Trajectory

Projector 𝑃 𝜉 𝑡
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Feature Visibility 𝐼𝑓 ∶ 0, 1 → [0, 1]


