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Hyperspectral Imaging
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Hyperspectral-Depth Imaging

[Kim et al., 2012], [Wu et al., 2015], [Hedde et al., 2021]



Hyperspectral-Depth Imaging

• Combinatorial system
• Hyperspectral imager + depth imager

[Kim et al., 2012], [Wu et al., 2016], [Rueda-Chacon et al., 2020]

High system complexity
- Form factor
- Cost
- …



Diffractive Optical Element (DOE)

Phase shift



Point Spread Function from a DOE
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Point Spread Function from a DOE
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Point Spread Function from a DOE
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What is a good DOE for 
reconstructing depth and spectrum?



Learning the DOE 
for Hyperspectral-depth Reconstruction

Backprop.

PSF 
simulation

DOE phase map

11

PSF Sensor image

Backprop.

Reconstruction

Hyperspectral image Depth map

Depth mapHyperspectral image

Hyperspectral-depth dataset

Image 
simulation

Loss

Backprop.



Learning the DOE 
for Hyperspectral-depth Reconstruction

Backprop.

PSF 
simulation

Hyperspectral imageDOE phase map

12

PSF

Image 
simulation

Sensor image

Backprop.

Reconstruction

Depth map

Loss

Depth mapHyperspectral image

Hyperspectral-depth dataset

Backprop.



Hyperspectral-depth Dataset
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Dataset-acquisition setup

*Dataset is available in http://vclab.kaist.ac.kr/iccv2021/

http://vclab.kaist.ac.kr/iccv2021/


Synthetic Results
Ground truth Feng et al. Ours

H
yp

er
sp

ec
tr

al
 im

ag
e

D
ep

th
 m

ap



Real Results
Fabricated DOE

Hyperspectral image Depth mapSensor measurement



Conclusion

• Single-shot hyperspectral-depth imaging using a DOE

• First hyperspectral-depth image dataset

Project website
• http://vclab.kaist.ac.kr/iccv2021/
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