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Fully Convolutional Network[2]



Convolution ReLU Pooling Deconvolution



Convolution[1]



/* Algorithm */ output (i ,j ,k , l )= bias (0 ,0 ,0 , k )+ sum ( kernel ( r .x , r .y , r .z , k )* clamped_input ( i * stride + r .x - pad , j * stride + r .y - pad , r .z , l )); /* Schedule v5 */ Var fused ; output . fuse (k ,l , fused ). parallel ( fused ); output . vectorize (i ,16); output . compute_root (); clamped_input . store_root (). compute_root ();



// // // //



Parallelize over channels & batch Compute in SIMD fashion Compute output before next layer Compute once and store for lookup



ReLU



/* Algorithm */ output (i ,j ,k , l )= max (0 , input (i ,j ,k , l ))+ negative_slope * min (0 , input (i ,j ,k , l )); /* Schedule v5 */ Var fused ; output . fuse (k ,l , fused ). parallel ( fused ); output . vectorize (i ,16); output . compute_root ();



// Parallelize over channels & batch // Compute in SIMD fashion // Compute output before next layer



Pooling



/* Algorithm */ output (i ,j ,k , l )= maximum ( input ( i * stride + r .x , j * stride + r .y , k , l )); /* Schedule v5 */ Var fused ; output . fuse (k ,l , fused ). parallel ( fused ); output . vectorize (i ,16); output . compute_root ();



// Parallelize over channels & batch // Compute in SIMD fashion // Compute output before next layer



Deconvolution[3]



/* Algorithm */ int kernel_step = kernel_size / stride ; RDom r (0 , kernel_step ,0 , kernel_step ,0 , input_channels ); output (i ,j ,k , l )= sum ( kernel ( r . x * stride + i % stride , r . y * stride + j % stride , r .z , k )* clamped_input ( i / stride - r .x , j / stride - r .y , r .z , l )); /* Schedule v5 */ Var fused ; output . fuse (k ,l , fused ). parallel ( fused ); output . vectorize (i ,16); output . compute_root (); clamped_input . store_root (). compute_root ();



// // // //



Parallelize over channels & batch Compute in SIMD fashion Compute output before next layer Compute once and store for lookup



Results : Inference Time



Results : Memory Usage



Segmentation Results
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