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▪ Generate high frame-rate sharp video from low frame-rate poor quality video.

▪ Learn video deblurring and interpolation jointly.

Problem Overview
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iPhone 13 Camera Specifications: 

▪ 4K video recording at maximum 60 fps

▪ Slo-mo video 1080p at 120 fps or 240 fps

Motivation

ALANET: Adaptive Latent Attention Network

60 fps24 fps GoPro Hero 7 Black (240 fps)

Pic Credits: Alisa Cassiel

https://www.videoproc.com/gopro-video-processing/gopro-4k-vs-1080p.htm


Bourns College of Engineering
Video Computing Group

▪ Unrealistic assumption that input video contains all blurry frame.

▪ The proposed approach uses latent attention for video synthesis.

Prior Works
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Can you utilize information within the poor-quality video to increase frame rate and deblur?
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Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Proposed Approach

ALANET: Adaptive Latent Attention Network

Encoder Attention

Module
Generator Refer Eq. Refer Eq. 

input
frame

sharp
frame

blur
frame

output
frame

sharp
frame

interpolated
frame

input video

output video



Bourns College of Engineering
Video Computing Group

Attention Mechanisms

ALANET: Adaptive Latent Attention Network

Large attention 
weights

Small attention 
weights



Bourns College of Engineering
Video Computing Group

Attention Mechanisms

ALANET: Adaptive Latent Attention Network

Large attention 
weights

Small attention 
weights

Max-pooling

Convolutional
Layer



Bourns College of Engineering
Video Computing Group

Attention Mechanisms

ALANET: Adaptive Latent Attention Network

Large attention 
weights

Small attention 
weights

Self Attention

Max-pooling

Convolutional
Layer



Bourns College of Engineering
Video Computing Group

Attention Mechanisms

ALANET: Adaptive Latent Attention Network

Large attention 
weights

Small attention 
weights

Self Attention

Cross Attention

Max-pooling

Convolutional
Layer



Bourns College of Engineering
Video Computing Group

Combination of self-attention and cross-attention is used for deblurring and interpolation
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Adobe240 Dataset

# of videos: 118 @ 240 fps (100 training, 8 testing )

Resolution: 1280 × 720

Training video is reduced to 30fps

Datasets

ALANET: Adaptive Latent Attention Network

YouTube240 Dataset

Random 50 videos from YouTube @ 240 fps (for testing)

Resolution: 1280 × 720

Training video is reduced to 30fps
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Quantitative Results
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Additional Results

Adobe240: Improvement of +2.3% in terms of PSNR
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▪ Neighbors can help!: We introduce a novel framework ALANET, Adaptive Latent Attention 
Network, to jointly deblur and interpolate for high frame-rate sharp video generation.

▪ One model does both: This is the first work to generate high frame-rate sharp video from 
low frame-rate poor quality video by applying attention in the latent space.

▪ Effective results: Experiments demonstrate consistently effective results on two datasets, 
the benchmark Adobe240 and crawled YouTube240 in both deblurring and interpolation.

Conclusion

ALANET: Adaptive Latent Attention Network


