In-Situ Collaborative Robotics in Confined Spaces
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» The proposed work introduces a new architecture of In-Situ and identification, and human contact
Collaborative Robotics (ISCR) in Confined Spaces. detection.
Use the robot’s flexibility to facilitate physical interaction
between the user and the robot. These capabilities include
contact sensing and localization, and proximity
measurements along the robot.
Modeling and planning with contact for such robots.
A new approach for compliant motion control of robots
Development of an approach for multi-point interaction
between the user and the robot.
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Demonstration of using multi-modal sensing to brace against the
environment
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Demonstration of using sensing disk to stop robot motion after
detecting human contact
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Tendon routing pulleys Contact detection and localization on rigid links with no
1) soft silicone skin sensor skin (contact sensors)
2) 8 magnetic sensors A particle filter runs online and takes ‘measurements’ (joint
3) QWIIC 12C positions and torques) from each of the joints and estimates
connectors the contact location and force.
4) Outer disk Particle sets (blue stars on the links) represent estimates of
5) 8 time-of-flight contact location from the particle filter, mean of particle sets
sSensors (red star) Is taken as best estimate.
6) custom PCB In 0.3s the estimated contact location and contact force

7) 12C multiplexers converges to within 10% of the actual values and this
8) core disk 8 estimate improves over time.




