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Context & objectives

Lots of satellite images → Impossible to analyse all images 

=> Platform to automate task

Synthetic images

Geo-intelligence platform Annotation of images
o Detection model
o Active Learning

Change between two images

Automatic report

Satellite images 
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Detection model: Yolov5

INPUT: Datasets DOTA,
Pleiades, Synthetics MODEL: YOLOv5 OUTPUT: BB
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Backbone Neck Head



Training of the model

DOTA

Pleiades
Synthetics

weights w

0.994 > 0.81
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→ Gain of using synthetic images



Active Learning (AL)

Labeled data L Unlabeled data U

1. Uncertainty-based (e.g. entropy)
2. Diversity-based (e.g. coreset)

Until total budget / performance is reached:

5



Training of the model with AL

Use of AL to 
select images in 
the training set

Pleiades
Synthetics
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Query strategy: Ensemble
Image i Prediction p1i

Prediction p2i

Prediction p3i

Score calculated by comparing the pairs detection p of each object o:

SELECTION OF k IMAGES
with highest score 

(uncertainty)
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Planes DOTA

Helicos DOTA

Other classes 
DOTA



Query strategy: Dropout

Image i Prediction pYOLOv5s

Dropout layer Desactivate some regions in the 
convolutional kernel

Forward passes

SELECTION OF k IMAGES
with highest score

(uncertainty)
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Query strategy: Weighting with instances per class

Image i Prediction pYOLOv5s

SELECTION OF k IMAGES
with highest score 

(uncertainty)
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• Ensemble, Dropout+w &
Ensemble+w > Random, Coreset
& Entropy
Best: Ensemble
Worst: Dropout

• Same performance with half of 
data
→ Less annotation

• Dropout+w > Dropout
BUT Ensemble+w < Ensemble

• → Gain of weighting with
instances per class?



Future work

• Other method to take into account objects in one image

• Method to take into account quality of annotation
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