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Achieving Deployable Autonomy through Customizability and

Despite decades of research on personal physically assistive robots for people with
motor impairments, deployments of such robots are few.

The key challenge is every user’s needs, environments, and care routines are unique, _
making it difficult to develop a robot that’s sufficiently customized and robust to deploysmi s
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Goal: Develop a robot-assisted feeding system to feed any user, in any environment, a
meal of their choice, without researcher intervention, while aligning with their preferences.
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Key Insight: The robot and user form a joint system; we can achieve the desired Pasta Salad

robustness & customizability by giving users intuitive and transparent controls.
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1. Needs Assessment 2. Bite Acquisition 4. Customizability
What are users’ needs & wants? “...a meal of their choice...” “...any user...any environment...preferences...”

Method: Interviews with n=10 participants with Method: Collect a dataset of people acquiring | Method: Work with community researchers to

motor impairments about their meal routines diverse foods, learn representative motion identify desired realms of customization, co-
and reflections on robot-assisted feeding videos. | Primitives for a robot arm to acquire the foods.| design ways to provide that customization.
Key Results: ,'é6D Action Schema! Key Insight: By allowing Home | seting: [ video
- Robots can alleviate some dining challenges. i ey A : users to cfzangetﬁey robot arm Houh Detecd

- Users want to control & customize their robot. | "™ ~% Food Frame configurations, they can

i o customize the robot to their

! Data Collection preferences (e.g., don’t block my

i_“#, #o ot H] view of my dining partner)

Sehema Mappiug and environments (e.g., bed-
feeding vs. seated feeding).

“If I'm ready to eat and then someone starts talking to me suddenly, I
want [the robot] to wait until that person finishes talking.” (P1)

By “With any kind of input, there are
times the robot will misunderstand CONTROL
it, so I'd want an option to stop it
quickly.” (P10)
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CUSTOMIZATION “Since my chair is oversized, I don't fit P : p user preferences aCross L
going straight into tables. I have to sit '« uee 'Clusterin ‘ customization interfaces
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people not being able to look at me. But  Sit, the way we eat, N N TR Method: Week-long deployment in a user’s
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come from the front.” (P8) 0 customize it” (P3) PP LS F T S S eat, identity directions for future work.
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Evaluation: n=6 users, meals Food
of their choice, realistic meal

settings (top-right fig) U~ Metrics: meal length, stress
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Key RESUltSZ “Above Plate” “Restim,;"7
- 4/6 users rated it at-or-above-average usability (System Usability Score).
- Users had relatively low cognitive workload, despite multiple human-in-the-loop steps.
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