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ResultsProblem Statement Optimized Marker Placement
Fiducial markers improve localization and mapping

• But selecting marker positions require human intervention and

• we don’t know the optimal positions for improved localization 
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Challenges in visual localization

• Repetitive structures

• Textureles areas

We pursue optimal marker positions for visual localization

• given a 3D model of a scene and a set of fiducial markers.

• The algorithm is also promising for improved tracking

Optimized marker placement

Assumptions: 3D model and plane at the eye level

Three key elements:

• 1. Discretization via occupancy grid mapping.

• 2. Camera localizability score 

• 3. Greedy algorithm that seeks one marker placement each time
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Experimental Setup

Improving localization rate by up to 20 percent on four different scenes
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Parameter study about the hyperparameter v, the test data enabling/disabling 
marker detection, and enabling/disabling the similarity analysis.

Specifics of scenes

Sensitivity Study: a) re-sizing tags and b) position deviations

Reference:
S. K. Ramakrishnan et al., “Habitat-

matterport 3D dataset (HM3D): 1000 large 

scale 3D environments for embodied AI,” 

in Proc. Conf. Neural Inform. Process. 

Syst. Dataset. Benchmark. Track (Round 

2), 2021.

Key Findings:
• Too large or small values of hyperparameter v incur lower improvements of the recall.
• The localizability score can be a good indicator of localization errors.
• Both the visual appearance and decoded label of markers are helpful for localization.
• Deactivating the analysis of feature similarity decreases the recall.
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