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Introduction

—

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

—

How to efficiently extract discriminative cues from heterogeneous
modalities conducive to instance representation?

How to estimate the precise bounding box and tackle the tracking
challenges?
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Main Contributions

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.

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



Methodology
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Modality-aware Network

—

Channel Aggregation and Distribution Module
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Modality-aware Network

—

Spatial Similarity Perception Module

Spatial Similarity Perception Module
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Hybrid Transformer Fusion Network
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Trident Prediction Heads
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Prediction Head
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State-aware Template Update Strategy

Template Update Strategy

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

p—

Datasets
GTOTS50
RGBT234
LasHeR

Evaluation Metrics
Precision Rate (PR)
Success Rate (SR)




Comparison with the SOTA Trackers

—

COMPARISON RESULTS OF OUR METHOD AGAINST THE STATE-OF-THE-ART TRACKERS. ATTRIBUTE-BASED AND OVERALL PERFORMANCE ARE

EVALUATED BY PR/SR SCORES(% ) AND ARE PRODUCED ON RGBT234. THE BEST AND SECOND BEST RESULTS ARE IN RED AND GREDN.

TABLE 1

Trackers DMCHNet |[5] MIRNei [16] APFNet [10] AGMINet [7] MFGNet [17] SiamCDA [13] RMWT [14] HMEFT [6] MTNet
Pub. Info. TNNLS2022 ICME2022 AAAI2022 TIMZ2022 TMM2022 TCSV 12022 KBS2022 CVPR2022 -
NO 92.3 /611 Y34 /724 94.8 / 68.0 Y49 7/ 6Y.1 92.0 / 64.0 88.4 / 66.4 9217 708 9209/674 ] 91.0/678
PO 29.5 / 63.1 86.1 7 62.7 86.3 / 6.6 90.2 / 63.9 84.3 / 58.0 84.2 /639 854 /636 85.7/62.1 | 88.7/648
HO 74.5 1 52.1 71.0 7 49.0 73.8 7 50.7 72.9 7 50.3 66.2 /443 66.2 [ 48.7 15.2 [ 55.5 664 /469 | 7867563
Ll 85.3 / 58.7 8347575 84.3 7 56.9 87.00 7 59.8 79.1 /542 81.8761.2 84:1/61.5 83.3/59.1 ]| 833/595
LR 85.4 /] 519 8397563 84.4 7 56.5 86.7 / 537.2 70.3 7495 709 7 499 76.6 /550 76.3/57.1 | B04/554
TC 87.2 ) 61.2 81.1 /59.1 82.2 [/ 58.1 80.6 /592 R1.8 /558 674 1417 78.2 /586 7221504 | 86.1/6l6
DEF 779 ! 56.5 71.8 / 538.1 78.5 / 56.4 79.5 / 56.8 T12.1 f 50.8 77.9 /3592 803 /620 T1.6 /579 | 84.7/64.0
FM 80.0 /524 68.3 /471 79.1 7 51.1 N4/ 51.2 7257446 614 f453 743 1 5353 659/469 | 79.2/ 580
A 846/ 59.8 8277619 83.1 / 57.9 83.2 /593 76.1 / 52.8 7111593 §6.1 /639 80.0/592 | 89.0/66.1
MB 773171539 746/ 54.6 74.5 1 54.5 8.2 /575 73717510 6367479 76.8 / 37.8 7067509 | 834/6l6
cM 80.1/57.6 764 1 554 7797 56.3 79.0 / 57.5 73.2 /1504 71337547 83.1 /627 7797562 | 86.0/634
BC RiR /5509 189 /517 Rl3i/545 811 /8% 2 743 /459 740 / 529 745 /525 738 /498 1 749 /508
ALL 839/593 8l.6 /589 8277519 8d.0 7 59.2 78.3 /7535 76.0 / 56.9 825/ 6l6 788 /568 | 85.0/619
TAELE 11
COMPARISON RESULTS oN GTOT.
Trackers HMFT [6] DMCHNet[5] CMPP[8] MTNet
PR 91.3 90.9 92.6 93.5
SR 749 733 73.8 76.0 /’
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Comparison with the SOTA Trackers

RGBT234 PR:0.850 SR:0.619
GTOT PR:0.935 SR:0.760
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Experiments

p—

Ablation Studies

TABLE III
ABLATION STUDY ON DIFFERENT COMPOMNENTS.

Variants Modality-aware Loss Update PR NPR SR

@ 56.8 524 449

@ v 58.6 54.1 46.2

& vl v 504 550 465

& v v v 608 563 474

TABLE IV

COMPARISON OF DIFFERENT THRESHOLDS ON RGBT234.
~ Update interval N=0 N=12 N=5

M = 60 B3 3/605 K37/608 RB42/605

M=10  847/617 [BITEII] 89/ 618
M =80 840/61.1 Bi7/609 84.0/61.1




Experiments
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Efficiency Analysis
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Experiments
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Qualitative Analysis




Conclusion

In this work, we proposed a novel MTNet for robust RGBT tracking.

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.

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.

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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