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Motivation

● Conventional visual SLAM systems primarily rely
on point feature matching or photometric loss.

● Existing thermal SLAM methods heavily depend
on auxiliary sensors like IMU or LiDAR.

Contributions

● Stefan-Boltzmann Law-based thermal rescaling

● Gradient-aware Edge-KLT (GE-KLT) loss for tracking

● Edge-aware smoothness loss for mapping
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● Tracking: We propose GE-KLT loss which
integrates E-KLT and nearest neighbor matching.
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● Mapping: Edge-aware smoothness loss
selectively smooths non-edge regions.
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Evaluations

● Multi-spectral dataset

● Custom monocular thermal dataset

● PI-EAT-SLAM demonstrates superior tracking
accuracy and competitive NVS performance.

● Stefan-Boltzmann Law:

● Integrating thermal physics and edge-aware 
optimization is key to robust thermal GS-SLAM!
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