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Abstract : Multi-Object Tracking(MOT) is a critical task in computer vision with applications that range from autonomous
driving to intelligent surveillance systems. However, achieving reliable tracking remains challenging, particularly in
scenarios involving frequent occlusions and complex interactions. This paper proposes an enhanced MOT that combines the
predictive power of Kalman filters with the robustness of optical flow for accurate tracking. The framework adopts a
two-stage matching strategy based on detection confidence to effectively reduce ID Switches and improve tracking stability.

Experiments conducted on the MOT17 dataset demonstrate improvements in tracking metrics, including MOTA and IDF1,
across diverse scenarios. Particularly, the framework achieves reduced ID Switches, while maintaining high accuracy and
consistency even under complex environments. This study addresses key limitations in existing MOT systems by leveraging

a dynamic fusion of Kalman filter predictions and optical flow adjustments, thus enabling robust tracking in real-world

applications.

Key words : Multi object tracking(CFEZ8A|54]), Computer vision(ZAFE| H|A), Autonomous vehicle(XA-E5-3=}),
Kalman filter(CZTFZ H)), Intelligent surveillance system(X]-5& 4A] A|2AH])
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Fig. 2 YOLOX detection results
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Fig. 3 MOT17 video sequences
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Fig. 5 Tracking results of proposed method
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Table 1 Comparison of the proposed method with Kalman
filter-based motion models

Method Similarity | MOTA 1 | IDF11 |[IDsw |
SORT Motion(K) 74.6 76.9 291
Moti +
DeepsorT | Motion() 75.4 772 239
Re-ID
Motion(K) +
MOTDT 75.8 77.6 273
Re-ID
ByteTrack | Motion(K) 76.6 79.3 159
Moti +
Ours otion(K) 76.8 79.4 152
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Fig. 6 Performance comparison between Kalman filter-
based motion models and proposed method
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Table 2 Performance comparison of the proposed method
and ByteTrack across different object detectors on
MOT17 dataset

DATA | Method | MOTP | |MOTA 1 | IDF1 T | IDsw |
MOT17 | BYTE | 0.123 90.0 83.1 428
FRCNN Ours 0.121 90.2 83.3 391
MOT17 | BYTE | 0.123 90.0 82.9 431

DPM Ours 0.122 90.2 82.8 398
MOT17 | BYTE | 0.123 90.0 82.8 431
SDP Ours 0.121 90.2 83.2 393

Table 3 Evaluation of the proposed method and ByteTrack
on individual MOT17 sequences

DATA | Method | MOTP | [MOTA 1 | IDF1 1 | IDsw |
MOTI17-02 | BYTE | 0.153 81.3 68.0 104
FRCNN | Ours | 0.152 81.5 66.9 108
MOT17-04 | BYTE | 0.081 98.3 96.1 10
FRCNN | OQurs | 0.079 98.4 96.3 8
MOT17-05 | BYTE | 0.153 81.9 68.3 83
FRCNN | Ouws | 0.145 82.4 71.4 71
MOT17-09 | BYTE | 0.138 87.7 68.3 31
FRCNN | Ours | 0.131 88.7 71.4 24
MOTI17-10 | BYTE | 0.189 79.0 63.3 138
FRCNN | Ours | 0.190 79.4 64.5 125
MOTI7-11 | BYTE | 0.124 90.7 84.5 29
FRCNN | Ours | 0.115 90.9 87.9 20
MOTI17-13 | BYTE | 0.169 87.6 80.8 33
FRCNN | Ours | 0.167 87.5 79.5 35
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