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⚫ Motivation

• Single-modal or Dual-modal trackers (RGB-D / RGB-T) fail in complex real-
world scenes.

• Need for tri-modal fusion (RGB + Depth + Thermal) to boost robustness.



⚫ RGBDT500 Dataset

• 500 videos with synchronized RGB, Depth, and Thermal frames.
• 400 train / 100 test sequences, 66 object classes, total 203K frames (1080p).
• Precise spatial–temporal alignment and bounding box annotations.
• Publicly available: https://xuefeng-zhu5.github.io/RGBDT500/
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⚫ Baseline: RDTTrack

Key Idea: Leverage pre-trained RGB tracker + Prompt Learning for tri-modal input.

Components: 
⚫ Depth-TIR Fusion 

Module: orthogonal 
projection → remove 
redundancy.

⚫ Prompt Learning 
Block: inject fused 
depth–thermal info 
into RGB stream.

⚫ Frozen RGB model, 
only train fusion & 
prompt modules.



⚫ Experimental Results
Benchmarking experiments:

Tracking Efficiency:



⚫ Ablation & Insights
Ablation Studies:
⚫Without Depth–TIR Fusion → ↓ AUC by 1.9%.

⚫Without Orthogonal Projection → ↓ AUC by 2.0%.

⚫ Tri-modal > any dual-modal variant.

Module ablation

Modal ablation

Insights:
⚫ Orthogonal fusion avoids redundancy between depth and thermal cues.
⚫ Prompt learning efficiently adapts pre-trained models to new modalities.
⚫ Tri-modal integration yields best robustness and accuracy.



⚫ Conclusion

Contributions:
⚫ First Tri-modal tracking dataset: RGBDT500.
⚫ Novel Tri-modal tracker: RDTTrack.
⚫ Achieves state-of-the-art accuracy and high speed.
⚫ Promotes general multi-modal fusion for robust real-world tracking.

Future Work:
⚫ Flexible and Input-Agnostic Fusion: Build an adaptive model for variable 

sensor inputs
⚫ Dataset Expansion: Add more modalities to RGBDT500, like event or LiDAR

https://xuefeng-zhu5.github.io/RGBDT500/
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THANKS!
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