Denoising stimulated Raman histology using weak supervision to
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problem of denoising SRH images using a training algorithm that leverages a trained neuropathology specialist; low-quality, average-quality, and high-quality. Training and

weak supervision based on perceptual whole slide-level image quality ratings. validation datasets were generated from the high-quality group by using additive Gaussian noise with

Our method is able to restore low-quality and nondiagnostic SRH images variances sampled randomly from a uniform distribution (o2 range 20-80). Paired noisy and target
Images were then used to train a deep denoising neural network with a U-Net architecture.
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Conclusion

e Our network outperformed other learning and non-learning denoising
methods in restoring SRH images.
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Figure 2: U-net architecture. In general, it consists of downsampling encoder and We generated our own palred dataset by Ieveragmg weak

upsampling decoder regions joined by skip connections at each level. Input and output - SHEOISE 0 sy SSwiossi supervision based on perceptual image quality ratings.
have dimensions 256x256x3 pixels. _ BRISQUE:930 BRISQUE: 63.7 BRISQUE: 44.9 - BRISQUE: 76.6

* This has been validated for neuroncology but could be expanded to
include other malignancies that share similar diagnostic features.
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without the need for paired training data. Figure 5: Denoised high-quality SRH images with artificially generated noise showed significant oreology 0 (20201 ENSS0
qualitative improvement and restoration of diagnostic histologic features, including nuclear chromatin

Objectives

* \We propose a solution to the problem of denoising SRH images using a
training algorithm that leverages weak supervision based on perceptual
image quality ratings.

patterns and axon-like structures.



