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[bookmark: _GoBack]ABSTRACT: Natural flyers like birds and insects flap their wings periodically to generate the aerodynamic loads required to fly. A variety of wake patterns in the trail of flapping wings holds the key to the interpretation of the aerodynamic loads. Normally, periodic flapping generates strictly periodic wakes but recent studies report a range of periodic flapping parameters that can lead to chaos in the flow-field. Chaos is highly undesirable from the viewpoint of flapping and presents an important practical problem. We look into the mechanism behind this chaotic transition, essentially to identify the complex flow-physics of what goes behind the transition in terms of the mutual interactions of the vortices. The global bifurcation routes to chaos for different flapping mechanisms are discussed in this context and the transitional dynamics are established conclusively. The effect of added complexities like flexibility and input stochastic gust are also discussed. Stochastic noise is seen to affect the overall dynamics strongly and new qualitative states are seen to emerge in the presence of input noise. 
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