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Estimating soil moisture from hyperspectral images
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Estimating soil moisture from hyperspectral images
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Toward high-quality training sets

J. Giuffrida, et al.: The Φ-Sat-1 Mission: The First On-Board Deep Neural Network 
Demonstrator for Satellite Earth Observation, IEEE TGRS, 2021, DOI: 

10.1109/TGRS.2021.3125567.
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Training-test information leak

J. Nalepa, M. Myller, M. Kawulok: Validating Hyperspectral Image Segmentation. IEEE 
Geosci. Remote. Sens. Lett. 16(8): 1264-1268 (2019)
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Training-test information leak

J. Nalepa, M. Myller, M. Kawulok: Validating Hyperspectral Image Segmentation. IEEE 
Geosci. Remote. Sens. Lett. 16(8): 1264-1268 (2019)

Our benchmark data generated over the (I) Salinas Valley (five nonoverlapping folds), (II) Pavia University (five folds), and (III) Indian Pines (four folds) sets. (a) True color 
composite. (b) Ground truth. (c)–(g) Visualization of all folds for Salinas and Pavia. (c)–(f) For Indian Pines: black (white for Pavia University) patches contain training pixels, 

whereas the other pixels are taken as test data.
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Training-test information leak

J. Nalepa, M. Myller, M. Kawulok: Validating Hyperspectral Image Segmentation. IEEE 
Geosci. Remote. Sens. Lett. 16(8): 1264-1268 (2019)

Our benchmark data generated over the (I) Salinas Valley (five nonoverlapping folds), (II) Pavia University (five folds), and (III) Indian Pines (four folds) sets. (a) True color 
composite. (b) Ground truth. (c)–(g) Visualization of all folds for Salinas and Pavia. (c)–(f) For Indian Pines: black (white for Pavia University) patches contain training pixels, 

whereas the other pixels are taken as test data.

Average differences (in %) in overall accuracy and average accuracy
for different validation settings
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Toward on-board processing: data-level digital twin
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Toward on-board processing: data-level digital twin

J. Nalepa et al.: Towards on-board hyperspectral satellite segmentation, Remote Sensing
2021, 13(8), 1532 (https://www.mdpi.com/2072-4292/13/8/1532)
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Toward on-board processing: data-level digital twin

J. Nalepa et al.: Towards on-board hyperspectral satellite segmentation, Remote Sensing
2021, 13(8), 1532 (https://www.mdpi.com/2072-4292/13/8/1532)
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Toward on-board processing: data-level digital twin

J. Nalepa et al.: Towards on-board hyperspectral satellite segmentation, Remote Sensing
2021, 13(8), 1532 (https://www.mdpi.com/2072-4292/13/8/1532)

Example: Differences between metrics for uncontaminated and noisy HSI in hyperspectral classification
(average over four benchmarks, Indian Pines, Salinas Valley, Pavia University and Houston) 
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Estimating soil moisture from HSI: data acquisition

https://platform.ai4eo.eu/seeing-beyond-the-visible
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Estimating soil moisture from HSI: data acquisition
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Super-resolution of Sentinel-2 temporal image stacks

Scene A Scene B
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Super-resolution satellite images – mean opinion score
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Benchmarking anomaly detection from telemetry data

Examples of the (a) training and (b) test parts of the 
sequences available in the Hexagon-ML benchmark 
dataset, together with the zoomed parts of the (c) 
training and (d) test sequence. In each test part, there 
is always one anomalous event—the ground-truth
anomaly is annotated in yellow. In gray, we present 
the real values of the signal.

Keogh, E., Dutta Roy, T., Naik, U. & Agrawal, A (2021). Multi-dataset Time-Series Anomaly Detection
Competition, SIGKDD 2021. https://compete.hexagon-ml.com/practice/competition/39/ 
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Benchmarking anomaly detection from telemetry data

Examples of the precision and recall values obtained 
for various-quality detections over the synthetic data 
which can contain more than one anomalous even. 
The ground-truth events are rendered in yellow, 
whereas the automated detections are in blue—if 
those overlap, the intersection is presented in green.

Keogh, E., Dutta Roy, T., Naik, U. & Agrawal, A (2021). Multi-dataset Time-Series Anomaly Detection
Competition, SIGKDD 2021. https://compete.hexagon-ml.com/practice/competition/39/ 



Estimating soil moisture from hyperspectral images
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What happens with real-life data?

Values of SEP8260p: continuous fragment above, gaps visible below
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Agenda
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1. WP100: 
1. T4 – Documentation and code for data handling

2. WP200:
1. T1 - Designing, implementing, and verifying deep network architectures (one spectral and 

one spectral-spatial at the minimum) to estimate the soil parameters, in both regression and 
classification (5-class, as mentioned earlier) context.

2. T2 - Simulating noise and various atmospheric corrections in the available data, to simulate 
real-life acquisition scenarios and to verify the robustness of the developed models against 
such cases. We will build upon the tools and techniques developed in BEETLES.

3. WP300:
1. T1 - Reviewing the state of the art and preparing a critical view of the literature in the context 

of elaborating inference-efficient deep models
2. T2 – To design, implement, and verify, using the available data provided by QZ Solutions, an 

end-to-end pipeline for elaborating inference-efficient deep models.
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