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l Task Definition: RGBT tracking is a part of VOT, which attempts to design a 
robust all-weather tracker by integrating the complementary features of 
visible and thermal modality.
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Motivations
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Ø How to efficiently extract discriminative cues from heterogeneous 
modalities conducive to instance representation?

Ø How to estimate the precise bounding box and tackle the tracking 
challenges?
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Main Contributions
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1. We propose a novel RGBT tracker that combines the locality and 
hierarchy of CNN and the global dependency of the transformer to learn 
modality-aware representations.

2. We design a trident prediction head by developing the mutual constraint 
loss function to improve localization accuracy. It further integrates a state-
aware template update strategy to boost tracking performance.

3. Experiments verify that our method achieves satisfactory performance 
compared against the state-of-the-art trackers on three RGBT benchmarks.
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Methodology
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Modality-aware Network

l Channel Aggregation and Distribution Module 
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Modality-aware Network

l Spatial Similarity Perception Module 
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Hybrid Transformer Fusion Network
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Trident Prediction Heads
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 State-aware Template Update Strategy
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If the tracking template is not updated in a timely manner, tracking 
failures can occur. Given the real-time requirements, it is preferable to 
design a low-cost update strategy instead of relying on an additional 
auxiliary model. To achieve this, the proposed strategy divides the 
tracking process into three states based on confidence levels, i.e., 
steady state, transient steady state, and unstable state. Note that 
confidence is calculated by multiplying classification scores and 
localization scores. To pursue the best performance, we set different 
update intervals for each state.
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Experiments
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l  Datasets 
Ø GTOT50 
Ø RGBT234
Ø LasHeR

l Evaluation Metrics
Ø Precision Rate (PR)
Ø Success Rate (SR)
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Comparison with the SOTA Trackers
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Comparison with the SOTA Trackers
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Experiments
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l  Ablation Studies
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Experiments
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l  Efficiency Analysis
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Experiments
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l Qualitative Analysis
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Conclusion
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l  In this work, we proposed a novel MTNet for robust RGBT tracking.
Ø A modality-aware network was invented to reinforce modality-specific cues 

from multiple perspectives, while a hybrid transformer fusion network was 
utilized to establish the long-distance association between the augmented 
features. 

Ø The trident prediction head and the state-aware template update strategy 
were jointly used to a high-quality dynamic template that tackles various 
tracking challenges and realizes stable all weather tracking.

Ø Experimental results validate that our tracker achieves state-of-the-art 
performance on three public RGBT benchmarks while meeting real-time 
requirements.
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