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Abstract: 
In recent years, with the increasing demands for high performance aircrafts for military and civil use, the novel aircrafts with the features of intelligent, multi-functional and multi-mission adaptable are desired. Different from traditional rigid wings, the intelligent flexible morphing wing can change its aerodynamic shape flexibly according to different flight missions and environment parameters, and then obtain optimum performance at different flight conditions. Thus it can dramatically improve the flight performance, it has become a vital character of future aircrafts. Compared with traditional aircrafts, these morphing aircrafts are believed to be more efficient, high mobility, better in stealthy, and adapt to multi-missions. For the morphing aircrafts, the key technology include sensing, shin material, morphing mechanism, actuator, control, reliability and so on. The real-time shape sensing of these flexible morphing wings is a novel and vital issue, but it is not well studied. To address this issue, we studied the optical fiber shape sensing of flexible morphing wing, and we developed a flexible morphing wing prototype with polyimide thin film skin, and a digital photogrammetry system is used to measure the deformed shape of the wing to verify the fiber sensing results. 
In addition, soft robotics is also a burgeoning field that relies on soft or flexible structures and sensors made from compliant materials. Compared with traditional rigid robotic systems, the key features of such devices are the soft and scatheless operating mechanisms, the large-scale and continuous deformations with infinite degrees of freedom, and the intrinsic safety to human body. To realize the closed-loop control of the soft actuators, we developed an optical fiber based sensing membrane for posture measurement of soft pneumatic bending actuators, and an optical fiber with FBGs is embedded into a multilayered polyimide film to form a flexible sensing membrane, it is able to measure the posture in real time. Now we are finding ways to implant fiber sensors to multi-functional soft actuators, to make the fibers can elongate, bend and twist with the soft actuator. It is very important for the sensing of soft surgical manipulators.
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