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Two Applications

Table 1. Summary of two IR tasks (deconvolution and 
rain streaks removal) and the functional structures.
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Discussion

(1) Illustrate the effectiveness of DPA in image 
deconvolution task.
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Discussion

(2) Theory results

There exists      be any accumulation of the 
sequence         satisfying . This 
means the proposed DPA convergence to a 
critical point of                        .

x
{ }kx 0 ( )F  x

min ( )Fx x

Sufficient Descent Property:

( )1 2( ) ( ) 1 / (2 ) / 2 .k k f k k

kF F t L+  − − −x x u x‖ ‖
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Image deconvolution

Averaged quantitative comparison of image deblurring 
on Sun et al. benchmark.
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Rain streaks removal

generated by 14 rainy images with different streak orientations and magnitudes

including 12 synthesized rain images with only one type of rain streaks               
rendering technique;

collected from BSD200 and synthesized with five streak directions;
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First, we provide a new insight for solving IR 
problems.

Second, the developed model takes advantages of 
different domain knowledges.

Third, the propagation of DPA converges to a critical 
point of the objective.
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