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Motivation
 Focal stack photography technology & art

Landscape Photography

Macro Photography

3



Motivation
 Focal stack applications in immersive multimedia and life science
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3D volumetric displays 

Z-stacking microscopy reconstruction Immersive multimedia

Multifocal plane displays



Motivation
 Focal stack video formation

Features:
• Focal stack images can be concatenated as video format 

• Such video has no significant movement, but has focusing status changes among frames
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Method
 Problem statement: error concealment in focal stack scenario

Example of focal stack video error

• Video segments get corrupt during storage or video packets get lost during transmission, 
resulting in error video at decoder side 

• Error concealment aims to recover the error by referring the adjacent information

• Focal stack video is special data type, no specialized error concealment method

6Typical error concealment 



Method
 Basic idea: spatial-adjacent & focal-adjacent assisted error concealment

Frame from error GOP Frame from later GOPFrame from previous GOP

Red block: Target error block and its co-located block (focal-adjacent)Orange & Blue block: Spatial-adjacent block

Focal-adjacent block Focal-adjacent block

Spatial-adjacent block

Among spatial-adjacent frames and focal-adjacent frames, we simulate the frame regional 
changes by using bi-directional prediction (blurring and deblurring)
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Method
 Flowchart of the proposed focal stack video error concealment
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• Recovering error regions by using the 
information from spatial-adjacent & focal-
adjacent frames

• Simulating the frame regional changes by 
using bi-directional prediction (blurring & 
deblurring processing)

• Selecting the optimal prediction mode and 
parameters by solving optimization problem
(minimizing the prediction cost).



Experiment
 Experiment settings: 4 videos, 15 frames, 2 resolutions
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Experiment
 Objective performance: PSNR and SSIM

Our proposed scheme is compared with existing methods, achieving the highest PSNR and SSIM.
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Experiment
 Objective performance: PSNR and SSIM visualization

Visualization of objective quality comparison among all methods. The PSNR and SSIM curves 
of proposed scheme are the highest, showing the best PSNR and SSIM performance.
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Experiment
 Subjective performance

The proposed scheme obtain the best subjective quality. The recovered error regions are 
consistency with adjacent regions in sharpness and textures, also have no block effect.

(a) I01 block error (b) I03 slice error
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Summary

• Proposed the error concealment method for focal stack video

• Making use of the information from both spatial-adjacent and focal-adjacent regions

• Simulating the focusing status bi-directionally changes by blurring and deblurring

• Achieving the best objective and subjective quality with sharpness consistency and 
without blocking effect

• Benefiting computational photography, 3D displays and Immersive multimedia
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Any comment

Please feel free to contact us
kejun.wu@ntu.edu.sg
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