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Deep learning is getting popular in computer vision and it drastically
improve the performance of object recognition, scene understanding and image reconstruction etc.
However, regular deep learning is applied to the digital domain of a camera pipeline and ignored a
physics layer such as optics and sensor of a camera. In this paper, we proposed a framework for
modeling the camera pipeline including the physics layer as well as the digital layer and optimize
the camera design parameters and task model by learning. We have demonstrated this framework to the

compressive video sensing and action recognition tasks and show the effectiveness of the approach.
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Input Pattern Model Top-1 | Top-3 | Top-5
optimize | SVC2D 29.37 47.39 56.33
(a) Coded optimize oD 26.77 | 45.66 | 54.37
random 12.75 25.63 32.69
(b) Long Cc2D 10.82 22.83 30.20
(c) Short c2D 10.32 21.85 28.56
(d) Video C3D 39.31 | 61.97 | 70.05
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