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l Task Definition: RGBT tracking is a branch of VOT, which attempts to design 
a robust all-weather tracker by integrating the complementary features of 
visible and thermal spectrums.
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l  Problems

Ø The existing RGBT trackers are 
not fully exploit the latent multi-
modal information.

Ø Camera motion, scale changes 
and extreme illumination lead to 
drifting.

Ø Numerous RGBT trackers are 
not capable of predicting the 
precise bounding box.
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l   Main contributions

1. We propose a MIM component to reinforce feature representation via 
cross-modal attention and an efficient gate function.

2. We present an elaborate RM component that incorporates fast optical flow 
and box refinement network to boost tracking performance.

3. Experiments verify that our method achieves satisfactory performance 
compared against the state-of-the-art trackers on two RGBT benchmarks.
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l Network architecture
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l Multi-modal interaction Module（MIM）
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l Refinement Mechanism（RM）

Ø In the stage of coarse location, when the confidence score is lower than 0, the target may be lost, 
and in this case the fast optical flow will be used to calculate the motion offset [dx, dy]. If the offset 
is less than the threshold T, we reckon the local search with Gaussian sampling is able to capture 
the target, otherwise the candidate region will be optimized via adding offset.

Ø In the stage of precise positioning, we embed the box refinement network (Alpha Refine) into the 
RGBT tracking framework. We refine candidates with confidence scores greater than U. 
According to the weights calculated by the gated function, the most reliable pattern is fed into the 
network.
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l  Datasets 
Ø GTOT50 
Ø RGBT234

l Evaluation Metrics
Ø Precision Rate (PR)
Ø Success Rate (SR)
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l  Comparison with the state-of-the-art
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l  Ablation study

I.Single/dual-modal analysis. II.Components analysis.

III.Parameters analysis.
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l  Efficiency analysis

(30/58.9)
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l Qualitative Analysis

MIRNetMaCNetADRNet MANet++RT-MDNet GT
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l In this work, we proposed a high-performance RGBT tracker called MIRNet.
Ø To enhance instance representation and filter redundant features, a cross-

modal attention and a gate function are introduced to MIM, which boosts 
the stability of our tracker in complex scenarios. 

Ø To tackle the drifting issue, we combined the optical flow and refinement 
network in RM and have facilitated the regression of bounding boxes with a 
multi-stage optimization strategy.

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