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The Hyperspectral TV Model

Given a hyperspectral image f(x,y,z) where
X,y are the image spatial dimensions and z
is the spectral dimension.

To force correlation among the spectral « IR /
bands, we introduce a u, term to the ROF Fawe

TV model.
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The associated PDE is:
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TV Denoising

Image seems to reach steady state
after 6-8 iterations.

Runtime is linear in the number of

bands

The parameter

Number of Bands | Time (sec)
5 17.768
10 35.182
20 73.087
40 158.066
210 786.32

TV denoising on 10 bands witk1, t=0.1, T=0.7

Original Image
(Salt and
Pepper Noise
added)

Denoised
with =0

Denoised
with =1.3

controls the spectral correlation.

Removing Gaussian Noise

Band 15 of 30 on urban:=1,

t=0.1, T=0.7

Original (With
noise added

Band 14 of 18 removed on hyperios1, t=0.1, T=0.7

Original




TV Inpainting 1
To inpaint a damaged region D, we modify the fidelity term:
I (u- f)dx

W\D

10 bands with piece of band 6 removed5, t=0.1, T=0.7

Original Noisy =0 =1 =2

TV Inpainting 2

Band 6 of 10 on urban:=5, t=0.1, T=0.7

Original =0 =1 =2

Band 14 of 18 removed on hyperios5, t=0.1, T=0.7

Original =0 =1 =2




Multi-band Inpainting 1

Attempt made at inpainting using all 210
bands of the noisy Urban dataset

We will show channels 99-113

Channels 101-111 marked as uncalibrated
(sensor distortion due to atmospheric
conditions)

The good (calibrated) bands are
highlighted in red

Multi-band inpainting 2
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Conclusions

Adding spectral correlation to the TV model
helps reduce noise and greatly helps with
inpainting.

Result destabilizes for large (CFL condition).

We can inpaint several consecutive damaged
bands, but results become blurred in the middle.

Future work may involve introducing a time-
dependent fidelity weight, so we inpaint our way
to the middle of a damaged set.




