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Problem Statement
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OdomBeyondVision?

» Severe non-uniform fixed pattern noise Is present for
challenging cases, e.g. indoor sequences

Clean TIR Image * Clean Wavelet Transform - Horizontal Clean Wavelet Transform - Vertical

» Causes various complications for downstream tasks Wavelet transform can effectively separate noise!

Proposed Method

Wavelet DWT: Discrete Wavelet Transform * Utllize Stable Diffusion,
Loss . DTCWT: Dual-tree Complex Wavelet Transform large pretrained diffusion model
Wavelet Transform GT Wavelet Predicted Wavelet ., .
Coefficient Coefficient to mitigate data scarcity and
Gr | |VAE| =9 | Latent enhance diversity
Image Loss GT | | Pixel-wise _ _
Image Loss * Fine-tune U-Net In Latent +
Noisy VAR : | Wavgl_et domain for robust
Image Interim P VAE | | Final denoising
Denoised Dec —> Denoised _ _
mage . 5 | | mase » Cascade the identical model
: tuned on pixel domain for
DWT/DTCWT Model Cascaded Model enhanced fidelity

Results

» Qualitative zero-shot results on indoor
sequences!< with heavy fixed pattern
noise

* First model to effectively denoise in such

DehazeF 32 DeeplR [17 C ded DTCWT . ..
chazerormer 152 P LT T challenging conditions

Quantitative Results
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Method PSNR (dB) T SSIM 1 All methods trained
CLAHE 17.23 03205 using 5570 clean-noisy
NB2NB 17.59 0.5552  paired TIR images,
Cycle-Dehaze 13.77 0.7358 provided by Liu et al.3
FFDNet 17.61 0.5162
DehazeFormer 18.18 0.5134
U?D“Net 23.63 0.7358
Liu et al. 24.53 0.5335
Proposed 27.97 0.8594

» Ablation Study on various architectures
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Model LLoss Evaluation Metric
Pixel Latent DWT DTCWT PSNR (dB) 1 SSIM T LPIPS | FID |
Pixel-wise Loss v 23.65 0.7800 0.1769 69.8716
Latent-Only v 26.28 0.8472 0.1767 46.4288
Bior. DWT v v 26.49 0.8594 0.1748 45.7763
DTCWT v v 27.97 0.8382 0.1560 40.4746
e SRRy Bior. Cascaded v v v 26.32 0.8507 0.1602 38.7875
Noisy DehazeFormer [32] DeeplR [17] Cascaded DTCWT DTCWT Cascaded | ¢ v 4 26.53 08556 0158 81301
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