Improving Progressive Denoiser
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Progressive Denoising

1. Loss of detail
2. Bad performance in high spp
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Generate denoised image from rendered image.
Calculate error using SURE from denoised image.
SURE(F, x) = % (1 () = + 200 (x) - 2) — t(2)
Receive a as output from NN.

Rescale a with t-statistics.

Generate resulting mixed image.



Limitation

Limitation of method at very low spp. 2 spp in this example.

Bad prediction of SURE in low spp.
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Improvement - Use better denoiser at low SPP

Use NPPD as denoiser — Failed
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GPU O NVIDIA GeForce RTX 4060 Ti
File "/home/idev/anaconda3/envs/nppd/1ib/python3.12/site-packages/tor
ch/nn/modules/module.py", line 1736, in _wrapped_call_impl
return self._call_impl(*args, **kwargs)

100%

330 MHz/ 3.11 GHz File "/home/idev/anaconda3/envs/nppd/1ib/python3.12/site-packages/tor
2 ch/nn/modules/module.py", line 1747, in _call_impl
10.2W /160 W return forward_call(*args, **kwargs)
o
972 MiB / 8.00 GiB File "/home/idev/Projects/CS482/nppd/src/networks/convnext.py", line
Drive 1 (nvme1n1) o 60, in forward

NVMe 405 MHz / 9.00 GHz x = self.pwconvl(x)
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—_— File "/home/idev/anaconda3/envs/nppd/1ib/python3.12/site-packages/tor
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E‘[r‘j:v:e‘(enpsso) . . ch/nn/modules/module.py", line 1736, in _wrapped_call_impl
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OpenGL Hz File "/home/idev/anaconda3/envs/nppd/1ib/python3.12/site-packages/tor
e ch/nn/modules/module.py", line 1747, in _call_impl
A : PCle G return forward_call(*args, **kwargs)
000001000 AAAAAAARAAAAAAAAAANAAAAAAAAAAN
NVIDIA GeForce RTX 40. File "/home/idev/anaconda3/envs/nppd/1ib/python3.12/site-packages/tor
0% (36°C) ch/nn/modules/linear.py", line 125, in forward
return F.linear(input, self.weight, self.bias)

Wi-Fi (wip5s0)

18 GPU

A0 Il cioes torch.OutOfMemoryError: CUDA out of memory. Tried to allocate 3.75 GiB.
GPU 0 has a total capacity of 7.74 GiB of which 2.04 GiB is free. Proc
ess 2596 has 13.79 MiB memory in use. Including non-PyTorch memory, thi
s process has 5.00 GiB memory in use. Of the allocated memory 4.65 GiB
is allocated by PyTorch, and 217.33 MiB is reserved by PyTorch but unal
located. If reserved but unallocated memory is large try setting PYTORC
H_CUDA_ALLOC_CONF=expandable_segments:True to avoid fragmentation. See
documentation for Memory Management (https://pytorch.org/docs/stable/
notes/cuda.html#environment-variables)

Set the envi ment variable HYDRA_FULL_ERROR=1 for a complete stack tr
ace.
(nppd) idev@localhost:~/Projects/CS482/nppd> []
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Improvement - Use better error estimation




Motivation
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Figure 5: Block averaged SURE and false color visualization




Error estimation - SURE

SURE Error Estimate Estimated Err.
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Less Loss?




Error estimation - SURE

Small-sized specular regions(may be blurred out) Scattered errors



Implementation
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Implementation

Use Kernel-Predicting Network for error estimation

From “Kernel-Predicting Convolutional Networks for Denoising Monte Carlo Renderings”(Bako et al. ACM Transactions on Graphics (TOG), Volume 36, Issue 4)




Result - Error Estimation Result

Estimated Err. Per-pixel Squared Err.



Result - Error Estimation Result




Final Denoised Result - Good cases

Result

‘bistro-cafe’ scene(64spp)
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Result - Final Denoised Result - Bad cases

‘sanmiguel’ scene, 256spp
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Result - Final Denoised Result

Average MSE(under 256spp) : PD=0.066, Ours=0.070
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Summary

e DBetter result in some ‘specular-dominant’ scenes (glass-of-water)
e Worse result in ‘diffuse-dominant’ scenes (sanmiguel)

To get meaningful improvement with this structure,
modifying for general cases is inevitable



Further development?

- Estimates RelSE, rather than Squared Error

S Sy AR

Per-Pixel Squared Error Per-Pixel Relative Squared Error



Further development?

More inputs on error estimator
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A denoiser using multiple inputs for denoising
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KExperiment - Details

- Environment
- R7 7700X(Inference), RTX 4060Ti(8GB, Training)

- Model

- Error estimator :
- 3 Channel input, 5*5 kernel, 100 features, output kernel 11*11, 8 hidden layers
- Converged less than 200 epoch(4 hours)
- AdaGrad Optimizer with Ir==0.000002
- Progressive Denoiser:
- Converged after 14 hours (2500 epoch(pretrained for SURE) + 2500 epoch)



Roles

e Jaehyeon Lee : Implementation, Presentation
e (Chanwoo Cho : Theoretical Backgrounds, Presentation
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