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Electropermanent Magnetic —
Muscles: Power-Efficient,
Low-Voltage, Compact
Magnetic Actuators to
Power Wearables and

Untethered Robots \
Advanced Intelligent Systems h 4
SUTD Author: Arturo Castillo Ugalde 1

Wearable devices and robots need actuators that are safe, compact, -

and energy-efficient —especially when they interact closely with

people. During my PhD at SUTD, | developed Electropermanent “This approach opens new
Magnetic Muscles, a new type of artificial muscle that can contract,

hold loads, and relax using short electrical pulses, while consuming pOSS/b/ lities for wearable
zero energy when holding forces and position. Many existing artificial ~~ gss/st/ve devices and

muscle technologies rgly on _extemal pumps, high voltages, or autonomous robots des /gn ed to
temperature cycles, which can introduce safety risks, slow response

times, and integration challenges for wearable and human- operate longer, safer, and
interactive devices. C/oser l‘o peop/e'

This work demonstrates how the technology can power a low- - Arturo Castillo Uga/de
energy prosthetic hand capable of maintaining a grasp without

energy consumption, as well as an untethered salamander-inspired
robot that crawls and swims using compact onboard electronics. By
combining low-voltage operation, high portability, and fast, muscle-
like behaviour, this approach opens new possibilities for wearable
assistive devices and autonomous robots designed to operate
longer, safer, and closer to people.
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With InCites, benchmark your research, discover
collaboration opportunities, and identify leading
journals. Support grant proposals and publishing
strategies with reliable data that highlights the
visibility, impact, and global reach of your work.

'— Software Fairness: An Analysis and Survey
= : ACM Computing Surveys
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'Sweating the small stuff: investigating robot
ethics in ordinary but complex interactions of the
Ubi Problem
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\ Incentivizing Social Information Sharing
~ Through Routing Games

IEEE Transactions On Networking
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@ && Multi-Robot Collaborative SLAM (Multi-

- SLAM)  With  Distributed  Lightweight
, ]Wml Predictive Frontier Exploration (LPFE)

e - IEEE Robotics And Automation Letters
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IEEE Transactions On Cybernetics
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Fast-Adaptive = Beamforming for Rate-
Splitting Multiple Access-Aided Space-Air-
Ground Integrated Networks With Few-Shot
Samples

IEEE Transactions On Wireless Communications
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FlexSatloE: Flexible Routing and Buffering for
Satellite Networks Enabled Internet of
Everything Applications

IEEE Transactions On Wireless Communications
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Visuo-Tactile Sensor Enabled by Cholesteric
Liquid Crystal Elastomer for Soft Robotics

Advanced Functional Materials
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