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Abstract

Accurate floor detection is essential for safe navigation of indoor autonomous mobile robots. LiDAR-based systems
are too costly for low-cost platforms, and learning-based models fail in unseen environments. We tested foundation
segmentation and self-supervised feature extraction models independently: the former flooded predictions with non-floor
regions, while the latter missed precise boundaries. The weakness of each was exactly what the other could provide.
We built a zero-shot method around this: self-supervised feature similarity identifies floor candidates, and a greedy
selection algorithm picks the final mask from foundation model proposals. Against five baselines on diverse indoor
images, our method achieves Recall 0.939 and F1 0.865, outperforming all compared models.
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Fig. 1. Overall architecture of the proposed floor detection method
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Table 1. Composition of the dataset

Category ltem Ratio(%)
Collection Self-captured 21%
method Web-collected 73%
Indo?;pzpace Corridors, offices, meeting rooms, etc.
Total Totalltest set) | 100%
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Table 2. Overall quantitative evaluation results
Models loU mioU mDice Global dice Precision Recall F1 score
model1 0.283 0.326 0.480 0.441 0 0 0
SAM2 model2 0.486 0.558 0.677 0.654 0.155 0.757 0.257
model3 0.619 0.717 0.804 0.765 0.498 0.983 0.661
DING model4(v2) 0.635 0.670 0.786 0.777 0574 0.659 0.613
model5(v3) 0.724 0.721 0.826 0.840 0.640 0.552 0.593
model6(Ours) 0.831 0.862 0913 0.908 0.802 0.939 0.865
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