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Deep learning-based denoising of wrapped phase images in digital

holography
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Abstract: Holographic images of many optical measurement systems are widely used in scientific and engineering applications. However, these
images are usually wrapped and often corrupted by noise, requiring careful processing. Before unwrapping the phase information, it is essential to
remove the noise for accurately recovering the details encoded in the hologram. In this work, we propose a lightweight residual dense neural
network (RDN) for denoising holographic images. The encoding and decoding layers of the RDN consist of densely connected convolutional
layers grouped to maximize feature map reuse while reducing the number of train parameters. Additionally, local residual learning is employed to
avoid the vanishing gradient problem and to speed up the leaming process. Experiments on simulated images show that the proposed method
achieves an average peak signal to noise ratio (PSNR) of 41 dB.
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