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Abstract: 

Electroactive polymers, as soft smart materials, can be tailored as actuators or artificial muscles, which can be 

alternatives to some conventional actuation techniques. This is mainly due to their prominent features such as low 

electric power consumption (1V, 15-20 mA), lightweight, compliance, biocompatibility, being able to operate in air 

and liquid with a high speed (~ 400 Hz, depending on the size), insensitivity to magnetic fields and simplicity of 

fabrication. With this in mind, we have dedicated significant research work to understand and characterise the static 

and dynamics behaviours, and sensorless control of the actuators based on electroactive polymers typified by 

polypyrrole (PPy), and subsequently demonstrated various applications such as a swimming device, a mini crawling 

device inspired from cilia, a manipulation device, and a propulsion system based on the simple bending behaviour of 

these soft smart actuators. One challenging application would be in microrobotics, where the aim is to establish 

wireless and autonomous microrobots with a minimum foot-print. Another cutting-edge application is in soft robotics, 

where soft materials, especially electroactive materials, can be the key to realize soft robotics systems such as surgical 

devices, prosthetic devices including wearables and exoskeletons, co-robots, robot manipulators and mechanical 

positioners. In this talk, we are going to overview the soft actuators based on the electroactive polymers and their 

suitability to various cutting-edge applications. We will explain what soft robotics is and outline the significance of 

soft materials in establishing novel soft robotic systems. Short video-footages of the actuators operating in air will be 

shown to demonstrate their typical behaviour and suitability for real applications. 
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