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Highlights: 

1. An integrated optimization framework for variable-stiffness panels is developed, in which both 

high-order continuity and analytical sensitivity can improve the convergence rate of optimization. 

2. An enhanced optimization framework is further established based on a novel multi-start 

gradient-based strategy, in order to improve the global optimization capacity of gradient-based 

optimization. 

3. The combination of exact modelling, analytical sensitivity, space tailoring method, constraint 

aggregation and parallel computing techniques can provide better optimum design with significant 

less computational cost. 
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