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Motivation 
• Offering rich view descriptions of the scene, light field (LF) 

images have relatively low spatial resolution due to the trade-off 
between spatial and angular resolution, which limits the range of 
potential development. 

• Traditional LF super-resolution (SR) methods rely heavily on 
disparity estimation, any defect of which may result in significant 
artifacts. 

• Deep learning based LF SR methods fail in fully exploiting both 
angular and spatial information. Consequently, their 
performances vary greatly in different sub-aperture images. 
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Method 
• To fully exploit both spatial and angular information, we merge 

these two kinds of information into the two-dimensional (2D) 
space to solve the LF SR problem in the macro-pixel 
representation, as shown in Fig. 1 

Fig. 1  Transformation from an array of sub-aperture images (SAIs) 
(left) to a macro-pixel image (MPI) (right) 
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Method (Cont’d) 
• To mutually exploit spatial-angular correlations, we propose an 

integration resblock for mutual guidance 
• To enhance the spatial resolution of MPI representation, an 

angular shuffle layer is designed for macro-pixel features, which 
can effectively avoid aliasing, as shown in Fig. 2 
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Major results 
• Extensive experiments on both synthetic and real-world LF 

datasets demonstrate that our method can achieve better 
performance than the state-of-the-art methods 
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Major results (Cont’d) 
• As shown in the figure, our method can recover more texture or 

sharper details compared to others. Specifically, our method 
behaves well even in the occlusion area or reflective surface 
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Major results (Cont’d) 
• From different angular views, the following figure further 

demonstrates the reconstruction performance for each angular 
position. Our proposed MPIN achieves better performance with a 
relatively balanced distribution among different views 
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Conclusions 
• In our method, we transform the 4D LF data into a 2D MPI 

representation that couples spatial and angular information. 

• To fully extract two kinds of information, we propose the 
integration resblock to explore intra-view spatial correlations and 
inter-view angular correlations, which allows our method to 
capture features that are more consistent with the LF image.  

• To enlarge the MPI features, we have designed an angular 
shuffle layer to enhance the spatial resolution of the MPI. 

• The qualitative and quantitative results on publicly LF datasets 
have demonstrated the superiority of our method over the state-
of-the-art methods at different scale factors. 
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