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Challenges in Learning from NEMO-HD

This study uses Monte Carlo dropout with U-Net to approximate variational 

inference for road detection from NEMO-HD satellite imagery with low 

signal-to-noise ratio. The study evaluates the differences between single 

point estimates and enseble-based methodology.

The goal is to obtain the uncertainty map that can drive further decisions 

along with the road probability predictions.

E-mail: nina.krasovec@zrc-sazu.si

ZRC SAZU

Novi trg 2

SI-1000 Ljubljana

Contact information

- First Slovenian microsatellite NEMO-HD (split 50-20-30)

- PlanetScope (for training only)

- OpenStreetMap road annotations with refinement

- Noisy images hinder road details (non-stacked: SNR < 30;   

stacked: SNR ~85)

- Road masks from OpenStreetMap are either too detailed or too 

many roads are missing

- U-Net with pretrained 

Resnet50 on Imagenet

- Dropout (0.5) in the end 

of the decoder

- 80 forward passes 

during inference

- 100 epochs, 16 batch 

size

- Data augmentation (flip, 

rotation)

- Tiles of pixel size 

256x256: 6810 (training), 

160 (validation), 240 (test)

- Probability threshold: 0.4

- Road segmentation performance 

remains stable under MC dropout

- We can obtain uncertainty maps with 

ensemble-based models

- Uncertainty will be used to obtain a 

more continuous road network

- Based on the results we will test 

anchored ensembles

Introduction Data

- Monte Carlo (MC) dropout extends the idea of conventional 

training dropout to the inference phase

- Sampling from an approximate posterior distribution over the 

model parameters

- Final predictions: model averaging

- Uncertainty: standard deviation of predictions

Approximation of Variational Inference

Road Segmentation
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