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Goals

Subject: 3D reconstruction and image mosaics: data analysis
for mapping or navigation
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arUco/SuperPoint/SuperGlue

State of the art - openCV

OpenCV :
- Open source
- Usable in real-time
- Dedicated to AI
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arUco/SuperPoint/SuperGlue

State of the art - arUco

Goal :
- Determine the relative position of an

ArUco marker
Why ? :

- Have a verification of the results
produced by the AI
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arUco/SuperPoint/SuperGlue

State of the art - SuperPoint

- Determine the keypoints

Figure: SuperPoint Architecture - extract from the SuperPoint paper
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arUco/SuperPoint/SuperGlue

State of the art - SuperGlue

- Match points between two images

Figure: SuperGlue Architecture - extract from the SuperGlue paper
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arUco/SuperPoint/SuperGlue

State of the art - SuperPoint + SuperGlue

Figure: Comparison of efficiency between multiple matchers - extract
from the SuperGlue paper
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Axe 1

Project Implementation - Axe 1 - arUco - protocole

Prerequisites:

1 Calibrate the camera
2 Produce two markers of the same size and from the same

dictionary
3 Measure the size of the markers
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Axe 1

Project Implementation - Axe 1 - arUco - protocole

1 Fix the markers
2 Determine the distance between the two markers
3 Place the camera
4 Take a capture
5 Determine the relative position of the markers
6 If needed, return to step 3
7 Determine the distance between the two markers
8 Compare the evolution of the distance
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Axe 1

Project Implementation - Axe 1 - arUco

Figure: Example from an experiment
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Axe 1

Project Implementation - Axe 1 - arUco

Figure: Distance between the two markers as a function of the camera
distance
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Axe 2

Project Implementation - Axe 2 - SuperPoint/SuperGlue -
protocole

1 Initialize a database containing a series of images
2 Take two consecutive images
3 Get the number of keypoints and the number of matches
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Axe 2

Project Implementation - Axe 2 - SuperPoint/SuperGlue

Figure: Keypoints Figure: Matches
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Axe 2

Project Implementation - Axe 2 - SuperPoint/SuperGlue

Figure: Diff matches indoor - outdoor
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Axe 2

Project Implementation - Axe 2 - SuperPoint/SuperGlue

Figure: Stats indoor
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Conclusions et Perspectives

Conclusions et Perspectives

- ArUco: inaccuracies
- SuperPoint/SuperGlue
- Train SuperPoint with Harris Detector
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Questions ?
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Résumé : On pourra s’intéresser dans ce sujet aux méthodes de
reconstruction 3D dense ou éparse, online (SLAM) ou offline, à la
comparaison et à l’analyse des résultats obtenus, à leur
certification, et au traitement des données brutes recueillies pour
permettre leur utilisation. Des outils de traitement d’images
classiques ou basés IA seront mis à profit pour ces travaux.
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Figure: Example Sirene databse
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Figure: Example Sirene database
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Project Implementation - Axe 2 - SuperPoint/SuperGlue

Figure: Example Sirene database
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