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Introduction
we propose a fast and lightweight two-channel end-to-end network with 
fewer parameters and low computational complexity in this paper. 
The main contributions are as follows：
a) Speed:Our model not only has good reconstruction accuracy, but 

also provides fast processing speed. 
b) Computational complexity: The proposed FLSR and FLSR-G 

model  have lower  computa t ional  complexi ty  and higher 
reconstruction accuracy compared .

c) Combination of dense and residual: FLSR with dense and residual 
connection is chosen to weaken the gradient vanishing or exploding 
phenomenon, which shows excellent performance in SR task. 

Our Algorithm

Experiments
a) The shallow channel： mainly restores the general outline of the 

image, while the deep channel mainly learns the high-frequency 
texture information.

b)  The deep channel：combines the dense block and residual 
connection. The dense block increases data flow of network, while 
the residual connection reduces the number of parameters and speeds 
up the convergence of network.

c)  Enhanced network： uses group convolution, which significantly 
reduces the parameters and computational complexity with slight 
performance loss.

 References

Fig.1  Architecture of the proposed network. The     operations in network 
are element-wise addition for residual learning,   and       is densely skip 
connection. The small white circle is convolution operation.    

Fig.4 The “monarch” image from the Set14 dataset with an upscaling 
factor 2. Red color indicates the best performance.

Table 1. Average PSNR/SSIM for upscaling factors 2×, 3× and 4× on bench- 
mark datasets.

Fig.2 Speed and accuracy trade-off. The average PSNR and the average 
inference time for upscaling 2 on Urban100.  

Fig.3 The structure of feature block. The half green rectangle represents 
convolutional layer, the half blue rectangle represents group convolution.
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