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Abstract

Multi-Target Multi-Camera vehicle Tracking (MTMCT) remains challenging due to

severe appearance variations, viewpoint shifts, and domain discrepancies among cam-

eras. Notably, vehicle re-identification (ReID) plays a crucial role in trajectory as-

sociation for MTMCT, yet constrained by the limitations of existing datasets, cur-

rent ReID-based approaches rely mainly on appearance cues, which compromises

their robustness and cross-domain generalization. To address these issues, we in-

troduce a large-scale, multi-dimensionally annotated dataset named VeCamX, which

integrates the semantic richness of VeRi-776 and the spatio-temporal complexity of

AIC22. Specifically, VeCamX unifies annotations for vehicle identities, attributes,

trajectories, and poses keypoints, thereby providing a comprehensive benchmark for

online vehicle tracking.Building upon VeCamX’s multi-dimensional annotations, we

propose a unified optimization framework that combines Pose-Aware Module (PAM),

Metadata-Assisted Module (MAM), and Search-and-Pruning optimization strategy

(SnP). Specifically, PAM captures viewpoint-invariant structural features of vehicle

targets; MAM acquires target-specific metadata including vehicle type, brand, color,

and spatio-temporal trajectories; and SnP supplies balanced and highly discrimina-

tive data inputs for model training, thereby enhancing the model’s generalization

performance. Experiments on VeRi-776, AIC22, and VeCamX show that the pro-

posed framework consistently improves IDF1 and MOTA over state-of-the-art meth-

ods, achieving strong robustness and generalization in complex real-world scenarios.
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Table 1. Comparison of vehicle reID and cross-camera multi-target tracking datasets
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I\�8'�:I5(20k+<ó!
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Figure 1. Overall framework of the proposed multimodal collaborative MTMCT method
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Figure 2. Architecture of the Pose-Aware Module (PAM)
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Figure 3. Architecture of the Metadata-Assisted Module (MAM)
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Figure 4. Overview of the Search-and-Pruning optimization strategy
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Table 2. Comparison experiments on VeCamX dataset

L 2. VeCamXêâ8þ�é'¢�(J

Method Year IDF1 (%) MOTA (%)

BUPT 2020 70.2 67.0
Hsu et al. (TCLM+ReID) 2020 75.2 68.7
ANU 2021 74.1 71.5
MCVT (CVPRW 2021) 2021 77.0 70.4
Chung et al. (TransReID-V2) 2022 73.5 66.9
Nguyen et al. (Graph-based online) 2023 72.0 65.5
Huang et al. (Transformer-CLM) 2023 74.3 67.4
Ours 2025 77.7 74.5

Table 3. Comparison experiments on AIC22 dataset

L 3. AIC22êâ8þ�é'¢�(J

Method Year IDF1 (%) MOTA (%)

Hsu et al. (TCLM+ReID) 2020 74.9 71.0
MCVT (CVPRW 2021) 2021 72.5 76.5
Chung et al. (TransReID-V2) 2022 72.6 69.0
Nguyen et al. (Graph-based online) 2023 75.0 70.5
Huang et al. (Transformer-CLM) 2023 73.7 69.8
Ours 2025 76.8 73.2

4.2.3. VeRi-776êâ8é'(J

Table 4. Comparison experiments on VeRi-776 dataset

L 4. VeRi-776êâ8þ�é'¢�(J

Method Year IDF1 (%) MOTA (%)

BUPT 2020 74.5 72.8
Hsu et al. (TCLM+ReID) 2020 75.8 73.4
ANU 2021 75.2 73.0
MCVT (CVPRW 2021) 2021 76.5 73.2
Chung et al. (TransReID-V2) 2022 76.1 72.9
Nguyen et al. (Graph-based online) 2023 77.0 73.6
Huang et al. (Transformer-CLM) 2023 77.2 73.8
Ours 2025 78.3 75.0

lL 4�±wÑ§�X�{lDÚ'é�.ÅìuÐ�Transformer�ã�ä(�§�N5U

±YJ,"�©�{3VeRi-776þ���ZnÜ(J§`²¤JÑ�¬äk�Ð�ªêâ8�z

Uå"
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4.3. �K¢�

�
�y¤JÑn�Ø%�¬PAM!MAM�SnP�k�5§�©3VeRi-776!AIC229VeCamX

n�êâ8þmÐ�K¢�"¢�±Fast Online MTMCT�Baseline§ÏLÅÚÚ\ØÓ�¬©Û

ÙÕá�z��Ó�^"

4.3.1. VeRi-776êâ8�K(J

Table 5. Ablation study on VeRi-776 dataset

L 5. VeRi-776êâ8þ��K¢�(J

Method IDF1 IDP IDR MOTA

Baseline 77.31 77.66 76.89 74.32
+SnP 77.47 77.79 77.06 74.45
+MAM 77.68 78.08 77.22 74.63
+PAM 78.15 78.52 77.73 74.89
All 78.33 78.71 77.95 75.03

lL 5�±wÑ§n��¬þU
­½J,5U"Ù¥PAM�5�OÃ�²w§`²(�^

�&EkÏu�)À�Cz����°· ¶MAM?�ÚOr�Â�OUå¶SnPÏLêâ`z

UõÔö���þ"éÜ¦^�Ü�¬�¼��Z(J"

4.3.2. AIC22êâ8�K(J

Table 6. Ablation study on AIC22 dataset

L 6. AIC22êâ8þ��K¢�(J

Method IDF1 IDP IDR MOTA

Baseline 75.86 76.32 75.34 72.10
+SnP 75.97 76.41 75.46 72.32
+MAM 76.03 76.48 75.58 72.51
+PAM 76.57 77.02 76.04 72.81
All 76.82 77.26 76.41 73.20

L 6L²§3ý¢E,�Ï|µ¥§PAM�MAMþU
k�Orª��Þ�°�±Uå§
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4.3.3. VeCamXêâ8�K(J
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Table 7. Ablation study on VeCamX dataset

L 7. VeCamXêâ8þ��K¢�(J

Method IDF1 IDP IDR MOTA

Baseline 76.25 76.63 75.82 73.21
+SnP 76.77 77.15 76.39 73.73
+MAM 77.55 77.95 77.10 74.22
+PAM 77.25 77.60 77.15 73.91
All 77.75 78.10 77.45 74.50

P{�5�Ôö �"nÜn�êâ8(J�±uy§n��¬þäk­½���z§�éÜ`

zU
¼��`5U§�y
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