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Main contributions 

1. A new fully convolutional network (FCN) with skip layers, 
denoted as FD-FCN, is proposed for focus detection. 

2. A new training dataset for FD-FCN is constructed based on 
dataset CIFAR-10. 

3. The algorithm can be easily extended to fusing an image 
sequence.  
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Method 
We detect focused regions using the theory of deep learning. Assume 
that two source images, denoted as A and B, are well registered. A new 
FCN is designed to obtain a focus map. The overall flow diagram of the 
proposed method can be summarized as follows:  
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Method (Cont’d) 
1. Input the source images A and B into our trained FD-FCN to 
obtain the focus maps (score maps) of A and B, which are 
denoted as SA and SB, respectively. 
2. Conduct a series of morphological processing steps on focus 
maps to obtain the final decision map Ds. 

3. Based on Ds, the fused image can be obtained by  

F=Ds×A+ (1−Ds)×B. 
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Training dataset 
When generating a training dataset, we take the original image 
as the focused region. At the same time, Gaussian blur is 
applied to all images with a variance of 15, simulating the 
defocused region. After these processes, our training dataset 
eventually includes 60 000 clear images and 60 000 blurred 
images. Because the images in the CIFAR-10 dataset are from 
the actual image, they contain a lot of information. 
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Major results 
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Major results (Cont’d) 
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Major results (Cont’d) 
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Conclusions 

1. We have designed a fully convolutional network, FD-FCN, 
which can be used for multi-focus image fusion. 
2. We have conducted both subjective and objective evaluations 
to compare the performance of the proposed algorithm with those 
of six state-of-the-art algorithms. The quantitative evaluations of 
20 sets of test images showed that the proposed algorithm is the 
best on the measures MI, Qe, QR, and VIFF. 
3. In the future, we will design better-performing networks to 
obtain more accurate focus maps, or design a network that can 
directly generate higher level results, such as direct output of 
fused images. 
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