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CITEDesire

• One capture, full multispectral focal stack



CITEOverview

• Capture spectral-varying focal stack with special-designed 
camera

• Enlarge chromatic aberration while eliminating rest aberration

• Reconstruct multispectral focal stack
• Propose an Local linear Transformation(LLT) based algorithm to fill up 

the vacant channels of each slice.

• Byproduct: depth map



CITEOptical System Design
• Lens array

Large CA

Tiny rest 
aberrations

• Different focal planes at different depths in the scene

LENS SYSTEM GLASS



CITEMultispectral Focal Stack Reconstruction
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CITEMultispectral Focal Stack Reconstruction



CITELocal Linear Transformation
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CITEExperimental Result 
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Synthesized RGB Ground Truth



CITEExperimental Result 
Details



CITEQuantitative Evaluation

λ=430nm λ=520nm λ=610nm λ=700nm
PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM

Depth1 Inf 1 34 0.9799 35.08 0.9811 35.70 0.9841
Depth4 39.79 0.9768 Inf 1 37.76 0.9829 35.26 0.9729
Depth7 42.27 0.9867 36.28 0.9808 Inf 1 42.26 0.9959
Depth10 38.20 0.9801 30.44 0.9684 33.55 0.9859 Inf 1



CITEConclusion

• chromatic aberration enlarged camera system

• LLT-based multispectral focal stack reconstruction

• Great quantitative and qualitative performance
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Thanks!


