FEAST: A Flexible Mealtime Assistance System Towards In-the-Wild Personalization
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TL;,DR — FEAST enables care recipients to personalize mealtime assistance across diverse in-home scenarios with minimal researcher intervention.

1.3 billion people experience significant disability.
This represents 16% of the world’s population, or 1 in 6 of us.

Between 2% and 4% experience significant difficulties in functioning.”

- WHO World Report on Disability

However, despite decades of research, autonomous physical caregiving robots remain stuck in labs.

Cl Designed for Personalization in Both Hardware and Software
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1. Key Tenets for In-the-Wild Personalization
Recipients
Transparency
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2. Personalization Requirements for Mealtime Assistance
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Level 1: Accessible Information

We provide a manual detailing the system’s general principles of operation
along with example scenarios to illustrate expected behavior.
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evaluate personalized gestures through simulated robot interactions.
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Level 3: User-Initiated Explanations Control

An LLM with system context (behavior, states, and sensing data) enables
users to query and get natural language explanations.
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Level 4: Hypothetical Scenarios

Our LLM-based summarization framework answers speculative “what if”
questions, allowing users to explore hypothetical scenarios.
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summaries, which are displayed on the web interface.
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- 4 acquisition skills

IEEE Standard for Transparency of Autonomous Systems <«—»

ISO 13842: Safety Requirements for Personal Care Robots
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In-the-Wild Personalization
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skills encoded through
parameterized behavior trees
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RRT-based Motion Planner

(with collision checking)

Robot Execution Stack
adhering to IS0 13842 Safety Requirements
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Drinking | > | > [ <«
Eye Gaze | x| x| %
Bite Size | x| x| «

Static Wiping | = | = | <
Meal Heating | = | = | =
Web Interface | < | « | «
Web Interface | < | « | «
LED Indicator | = | = | «
Bite Prediction | «

Audible Beeps | = | = | <
Auto Tool Change | = | x | «
Flexible Mounting | «~ | < | =

Dynamic Wiping | = | = | x
Voice Feedback | « | « [ «

Manual Task Selection | > | = | «
Auto-Execute Last Task | = | = | «
Auto-Execute Wiping | = | = | =
Gesture-Based Control | < [ < | «
Personalized Gestures | = | x [ <
Button-Based Control
Personalized Clicks | = | = |
User-Preferable Tools | «
Detachable Tool Tips | «
Auto-Continue Bite | «
Manual Bite Selection | = [ «~ | «
Finger Food Acq. Skills | = | = | =
Skewer Axis Selection | x | x | «
Confirmation After Acq. | = | « [ «
Outside-Mouth Distance | = | < | «
Inside-Mouth Placement | «

Diverse Fork-Based Skills | «

https://emprise.cs.cornell.edu/feast
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Significant variability exists across users and in home eating scenarios, and in-the-wild personalization
allows users to uniquely adapt the system to these variations.

Transparency helps users iteratively refine the system to meet their preferences, even when
adaptability commands are not always effective.

Providing multiple interfaces is essential for transparency, as users may not always be able to interact
with a single interface due to situational and environmental constraints.

Cognitive workload generally decreases as users become more familiar with the system, but it also
depends on the context and specific settings they choose.

System failures can occur in-the-wild for various reasons, but system flexibility and keeping the user
in the loop improves the robot’s ability to recover.

Contact: rj277@cornell.edu



