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Abstract : Robotic systems operating in applications such as healthcare and agriculture require safe, adaptive interaction with humans and/or complex environments; however, their development is constrained by variability, limited data, and safety concerns. This talk presents physical twins: tunable, sensorised, and repeatable physical analogues, as a unifying framework for benchmarking, training, and studying human-robot interaction. This talk will first introduce healthcare applications, including robotic patient platforms that integrate sensing with expressive feedback-such as synthesized pain sounds and facial expressions, to enable realistic and controlled training for clinical tasks like palpation and diagnosis, as well as residual limb phantoms for repeatable prosthetic socket evaluation under dynamic conditions. It will then extend this approach to agriculture, where soft physical twins of fruits emulate biological properties to enable controlled evaluation of robotic harvesting systems. Together, these systems demonstrate how physical twins provide scalable, controllable, and human-centered platforms for real-world robotics.
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