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Morphing-wing-structure control based on lift load monitoring by integrating
optical fiber sensing and deep reinforcement learning
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Focusing on the wings of unmanned aerial vehicles, this study has developed
a technique to identify lift loads based on strain distributions measured by optical fiber sensors.
In addition, based on the identified lifts loads and wind directions, a control technique has
developed to reduce structural loads in real time. For the identification and control, neural

networks were deployed, which were generated by machine learning and deep reinforcement learning,
respectively. Furthermore, a morphing wing, which changed its bird-inspired wing shape, has designed

and prototyped. The aerodynamic characteristics that varied in accordance with morphing modes were
examined. These techniques have been tested in a wind tunnel and demonstrated their feasibility and

effectiveness.
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