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Paradigms in ML/DL

Generative models Discriminative models
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Tensor Completion Neural Network

We have created a tensor completion network to recover the missing entries of an image by

converting a model-based method into a neural network using Tucker decomposition and the

algorithmic unrolling technique, without having access to the actual measurements of the missing

entries.
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Algorithmic unrolling

Starting with an abstract iterative algorithm,

● map one iteration (described as the function h parametrized by θ into a single network layer,

● stack a finite number of layers together to form a deep network.

Feeding the data forward through an L-layer network  executing the iteration L times

The parameters θ are learned from real datasets by end-to-end optimization.
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Monga, Vishal, Yuelong Li, and Yonina C. Eldar. "Algorithm unrolling: Interpretable, efficient deep learning for signal and image 

processing." IEEE Signal Processing Magazine 38.2 (2021): 18-44.



Tensor Completion Neural Network
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Tensor Decomposition
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Tensor rank
Kronecker Product



"Low-rank tensor completion via tucker decompositions", 
Shi, Jiarong, et al., J. Comput. Inf. Syst (2015)
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LRTC-Net

8



Data

• DeepGlobe Land Cover Classification Challenge (2018)
• 803 RGB satellite images of size 2448 x 2448 x 3 (50cm pixel resolution)
• Mask images for land cover annotation with 7 classes

Data pre-processing: Resize to 320 x 320 x 3
Data augmentation: Horizontal and vertical flipping, random brightness and contrast
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LRTC-Net Results

Training: 642 images

Validation: 80

Test: 81

50 Epochs

5 layers
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Tensor-based Models in the Deep Learning Framework
• Leverage the benefits of both tensor analysis and deep learning techniques 

• Analyze high-dimensional data in all dimensions

• Improve the performance of standard models

• Use prior domain knowledge

• Interpretable networks

• Combination of tensor-based networks with other popular networks to perform two tasks simultaneously

❖ Recovery of missing or corrupted measurements in combination with classification problems in multitemporal data
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Tensor/matrix completion in radio astronomy
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Multi-modal Astronomy
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TITAN Datathon

Goal: Attract students of UoC

Who: Academics & Industry partners

Time frame: Spring 2025

Location: FORTH/Crete

Case studies

● Astronomy (Victor)

● Earth Observation (Anastasia)

14



TITAN Datathon
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Datathon

Goal: Detection of the effects of extreme events in multi-temporal multispectral

satellite images  
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Before the event
After the event Mask

Event: Wildfire



Dataset

• 20 events in Greece (e.g. wildfires, floods)

• Multi-temporal multi-spectral images acquired by Sentinel-2 with cloud cover < 50%

(12 images before the event, 1 image after the event, 12 spectral bands)

• Synthetic Aperture Radar (SAR) images acquired by Sentinel-1 (12+1 days, 2 bands)

(not affected by cloud cover or lack of illumination)

• Masks indicating the location of events (1-event, 0-no event)
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Open Science Platform
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ToDo

• Create video(s) for project -> YouTube

• Joint publications between ICS and IA

• Joint publications with SMEs
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