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EfficientSCI: Densely Connected Network with Space-time Factorization 

for Large-scale Video Snapshot Compressive Imaging
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What is Video Snapshot Compressive Imaging (SCI)?

Figure1. Principle of the video SCI system
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Current Challenges of Video SCI

Model-based methods: 

long reconstruction time

poor reconstruction quality

Learning-based methods: 

high model complexity
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The proposed network

Figure 3. Architecture of the proposed EfficientSCI network
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The proposed network

Figure 4. The CFormer block

Spatial Convolution Branch (SCB): SCB 
is used to extract spatial local information

Temporal Self-attention Branch (TSAB): 
TSAB is used to calculate temporal attention 
of the feature points at the same spatial 
position in each frame. 

Feed Forward Network (FFN): FFN is
used to further integrate spatial-temporal 
information.
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The proposed network

Table 3. Computational complexity and reconstruction 
quality of several SOTA algorithms

Table 2. Reconstruction quality and test time (s) using EfficientSCI 
with different number of channels and blocks
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Results on Grayscale Simulation Datasets

Table 1. The average PSNR in dB (left entry) and SSIM (right entry) and running time per measurement of different algorithms 
on 6 benchmark grayscale datasets. The best results are shown in bold and the second-best results are underlined
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Results on Grayscale Simulation Datasets

Figure 5. Selected reconstruction frames of simulated grayscale data. 
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Results on Large-scale Color Simulation Datasets

Table 4. The average PSNR in dB (left entry) and SSIM (middle entry) and test time (minutes) per measurement (right entry) of 
different algorithms on 4 benchmark large-scale datasets. Best results are in bold
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Results on Large-scale Color Simulation Datasets

Figure 7. Comparison of reconstruction results of different algorithms on several benchmark large-scale color video simulation datasets
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Ablation Study

Table 5. Ablation study on the ResDNet block without dense connections 
(left entry) and with dense connections (right entry)

Table 6. Ablation study on the CFormer block
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Results on Real Video SCI Data

Reconstruction results of different algorithms on real data with compression rate B = 50
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