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Tracking under a single static camera

Tracking under a single moving camera Tracking across multiple static cameras 
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Tracking across multiple moving cameras
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DHU-MTMMC for multi-target multi-moving camera tracking 
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Different driving cases during the data collection. 
Some possible exampled pedestrian movements in green color. 
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(1) Joint detection and embedding (JDE) 
(2) Single camera based tracking

(3) Multi-camera based tracking

MTMMC Tracking Workflow
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3.1 Joint Detection and Embedding 

Zhongdao Wang, Liang Zheng, Yixuan Liu, and Shengjin Wang. Towards real-time multi-object tracking. arXiv preprint arXiv:1909.12605, 2(3):4, 2019.
Alex Kendall, Yarin Gal, and Roberto Cipolla. Multi-task learning using uncertainty to weigh losses for scene geometry and semantics. In Proceedings of the IEEE 
conference on computer vision and pattern recognition, pages 7482–7491, 2018.
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3.2 Single Camera based Online Association

Euclidean distance Mahalanobis distance 

The matching cost between the j-th track and the i-th detection: 

The update of the embedding of a tracklet at frame t: 

Hungarian
Algorithm

Appearance feature Motion information
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3.3 Multi-Camera based Tracking

Euclidean distance 

Jonker-Volgenant
algorithm 

i-th tracklet in camera a

j-th tracklet in camera b
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Visualization of feature embedding for different identities using t-SNE. 



Deepsort: Nicolai Wojke et al. Simple online and realtime tracking with a deep association metric. In 2017 IEEE international conference on 
image processing (ICIP), pages 3645–3649. IEEE, 2017.
Tractor: Philipp Bergmann et al. Tracking without bells and whistles. In Proceedings of the IEEE/CVF International Conference on Computer 
Vision, pages 941–951, 2019.
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ü We propose a multi-target and multi-moving camera dataset, called “DHU-
MTMMC”, which is collected for multiple object tracking across different moving
cameras. It bridges the gap between the increasing need for correlating moving
vehicles on the road and lacking of such a dataset in the community.

ü We carry out a joint object detection and embedding extraction, and use the
Hungarian algorithm for single camera based tracking. We explore to use the
Jonker Volgenant algorithm for tracklets assignment across cameras. It is simple
but effective for association.

5 Conclusion
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