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3. OUR PIPELINE

DualDn consists of 3 key components. (1) Image generalization with various noise, (2) Dual-domain denoising with
noise map fusion, (3) Differentiable ISP with corresponding EXIF data and variable ISP parameters.

1. NOISE FORMULATION

All digital images contain varying degrees of noise.

» Every pixel (I) in the unprocessed digital image within the raw domain typically follows a
Poisson-Gaussian distribution”, with (I*) representing the expected denoised counterpart.

* Due to the camera-specific and user-adjustable nature of the 1mage signal processing (ISP),
these variations make noise in (R,G,B) values unpredictable within the SRGB domain.
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4. QUANTITATIVE AND QUALITATIVE EXPERIMENTS

" Noise model in the raw domain can vary under specific conditions, such as low-light, but it is still well-studied.

2. PRACTICAL DENOISING

Denoising Performance on various [noise level K] and [ISP amplification ratio «].
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A Question: How to denoising SRGB images without an exact noise model? AL MIRNet-v " Restormmer Amplification ratio: p— =05 =08 Params_ Runtime
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to properly prepare training data and apply denoisers. | P SwinIR sRGB denoising | 2632 0513 065 | 2541 0519 063 | 2395 0500 064 | 1150 212
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sRGB DENOISING °* MIRNet-v2  sRGB denoising 3020 0.806 048 | 2888 0777 049 | 27.60 0754 048 | 37.48 55
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- Raw denoising 3208  0.873 023 | 3065 0850 024 | 2944 0831 025 | 4623 65
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Ablation study of individual modules.
e Raw and sRGB denoiser have distinct functions,

| Generalization ability under [unseen ISPs] and [in-the-wild scenes].
* DualDn can outperform built-in camera ISPs without training on any images from those cameras.
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handling noise and ISP variations separately.
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