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Abstract: This review summarizes the primary actuation mechanisms of artificial muscles and their recent
research advancements in biomimetic control for human organs and tissues, as well as in assistive medical
rehabilitation devices. The key technologies underlying artificial muscles are analyzed from three main
perspectives: materials, actuation, and clinical applications. Furthermore, the paper forecasts future
development trends in both technological innovations and application fields, aiming to provide valuable
references and insights for future research in artificial muscles.
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Fig. 1 Structure of sheath—run artificial muscle
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Fig.3 Driver and driver—based flexible hand
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Table 1 Comparative analysis of artificial muscle drive techniques
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Fig.5 Conceptual model of actuators in contracted state
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Fig. 6 Pneumatic bionic tongue
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Fig.7 Single cavity lung-like deformation soft robot
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Fig.8 Soft ring—shaped actuator
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Fig. 9 Production of flat pneumatic artificial muscle
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Fig. 13 Pneumatic artificial muscle waist booster
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