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UMPA [3]:

Iterative minimization of a cost 
function.

It requires several images (20) 
to retrieve signals with high 
quality and spatial resolution.

Why Deep Learning?

Limitations on traditional 
phase retrieval algorithms: 
Absorbed dose and priori 
information is needed.

A model could learn a function 
to retrieve speckle pattern 
displacements from one 
sample image only.

MIST [1,2]:

Needs priori information about 
the sample.

Originally written for 
monochromatic energy.

Needs at least two [1] or four 
[2] sample images to retrieve 
multimodal information. 
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• Deep Learning is a subset of Machine Learning.

• Deep Neural Networks learn hierarchical 
representations of a dataset through multiple levels 
of abstraction [4].

• Mathematically: Optimization of Φ 𝑥; 𝜃 → 𝑦. [5]

• Depending on data availability: Supervised or 
Unsupervised.

Fig1: Segmentation task performed by Deep 
Learning models. Taken from [6].
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• Image processing [5].

• Operates on high-dimensional tensors (H x W x C).

• Convolution for extracting hierarchical features [5]

• Max Pooling to systematically reduce the dimensionality of input tensor [5].

Convolutional Neural Networks
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Fig2: Convolutional Neural Network. Taken from [6].
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Fig3: UNet Architecture.
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Training Dataset
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Fig4: Training dataset.

• 600 images.
• 150 images per geometry.
• Three materials: Al2O3, PMMA, 

Nylon.
• 28keV, 4 sandpapers SiC 125um, 

source-detector distance 2m.
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Fig5: Validation dataset.
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Fig6: Evaluation: Nylon fiber. Fig7: Evaluation: Nylon sphere.

Fig8: Evaluation: Wattle flower [2].
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• Link: 
https://drive.google.com/drive/folders/1TFuEhGH6aF2DhmRQAdSwJm6O
6c6zZ8FN?usp=sharing

https://drive.google.com/drive/folders/1TFuEhGH6aF2DhmRQAdSwJm6O6c6zZ8FN?usp=sharing
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