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Overview

Distribution shift: mismatch between training and test sets

Noisy Image train on P, test on Q Ground Truth train on Q, test on Q

18.75 dB 28.65 dB Clean 38.00 dB

P: training distribution (cheap) Q: test distribution

TTT: adapt weights of a trained model to new test instant

Goal: apply TTT for denoising to a single test image blindly



TTT framework

* Main head (denoising):
regular supervised loss

* Auxiliary head (meaningful
representations):
self-supervised loss

Masked Autoencoders
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Clean Noisy: 17.42 Og: 22.98 O;:25.22 O3: 27.22 O3: 28.54 O4: 29.05 O5: 29.05

Masked: 1460  O: 16.93 0L 1727 0} 1745 041757 O 17.64 0L 17.70
random noisy image 3000-5000
noise
Ours noisy image aux. head’s no 8

output



Experiments

Train on P: ImageNet images with fixed Gaussian noise
(variance 0.005)




Method

Natural Noise

Gaussian 0.005

ImageNet

Avg.

SIDD DND PolyU FMDD| CT {fastMRI|GO0.01 G0.02 S&P Poisson
input noisy 2549 29.98 36.69 39.10 |36.86 23.54 |20.41 17.57 18.00 27.76 |27.27
trainon P, teston Q | 28.98 35.08 38.06 43.71 |43.73 27.87 [28.03 23.00 23.46 32.66 |32.17
finetune on Q, teston Q | 37.78 38.77 39.35 45.14 |51.45 32.60 |30.39 30.75 32.46 34.89 |37.75
TTT-MIM (ours) 33.58 36.91 38.33 44.70 [46.05 29.87 [29.65 27.35 25.86 32.91 |34.26
gap closed by TTT-MIM (52.3% 49.6% 34.8% 69.2% |30.0% 42.3% |68.6% 56.1% 26.7% 11.2% |43.5%

lterations

Denoising
time

5000
7 mins

150k
1.2 hrs

3000
30 secs

<1 secC




Noisy train on P Ground Noisy train on P Ground
Image test on Q L1 -0 Truth Image test on Q TTTMIM Truth

29.93 dB 1844dB  2031dB 2930 dB Clean
3650dB  36.86dB  38.38 dB Clean

47.22 dB 49.10 dB 50.22 dB

4
%

33.13dB 40.47 dB 42.21 dB Clean 36.66 dB 42.64 dB 43.37 dB Clean




Conclusion

End-to-End Zero-Shot

>

= Fast (milli seconds) = Slow (minutes-hours)
* Training set dependent * Training set independent



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9

