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Challenge:

* Design & control ballbots for top-heavy payloads
* Exploit modularity btw wheelchair and companion robot
* Create disruptive approach for wheeled mobility

Solution: PURE (Personalized Unique Rolling Experience)

* Modular, interactive, adaptive design
* Common drivetrain: optimize for high payload
* Torso-dynamics Estimation System (TES)
* Force sensing seat (FSS) + IMU
* Shared motion control for driver assistance
with obstacle detection & collision avoidance
* User-centered design: wheelchair users as

Scientific Impact:

researchers, user experience group, test participants

Human subject testing in obstacle test course
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Slalom course
Song et al., IEEE RO-MAN 2023 (submitted)

Obstacle course: 7 sections
10 manual WCU, 10 able-bodied

Broader Impacts:

Wheelchair Payload robot
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Future Targets:
Max capacity: 114 kg
Max speed: 2.7 m/s

Modular interchangeable
quick-connect human-
robot interfaces

* Fundamental wheelchair design same since 1800’s

* 65M wheelchair users (WCU) worldwide. Overuse injuries in >70% manual WCUs
* Design thinking focused specifically on design for disability

* E&O: Beckman Institute Open House 2023 (35K visitors)

2023 FRR & NRI Principal Investigators' Meeting
May 2-3, 2023
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* Universal mobility platform with high payload capacity, agile omni-directional
movements, and minimal footprint
* Intuitive operation (torso estimation system for hands-free control)

Optimal ballbot drivetrain design for high payload
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Design variables

Xiao et al., in prep

Optimal 3WD Configuration: a = 45°, f=60°
Optimal 4WD Configuration: a = 62°, f=62°

Shared motion control scheme for collision avoidance
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