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Multi-object tracking algorithm based on multi-stage association
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(1. School of Automation, Southeast University ,Nanjing 210096, China; 2. Key Laboratory of Measurement and Control of
Complex Systems of Engineering , Minisiry of Education, Southeast University ,Nanjing 210096, China)

Abstract; Existing multi-object tracking algorithms make insufficient use of appearance and geometric information, and the information
exchange among adjacent regions of the tracked object is limited. To solve this problem, a multi-object tracking algorithm based on
multi-stage association is proposed, which applies geometric and appearance information to different association stages according to the
different association states among objects. Firstly, a fast matching module based on the regularized distance intersection and union ratio
(DIoU-Mea) is employed to efficiently handle the matching task of strongly correlated objects only using geometric information.
Secondly, an association module based on the sparse graph network ( GNN) is incorporated to model the neighborhood of the tracked
object, facilitate information exchange among objects, and improve tracking accuracy. Finally, a double verify module ( Double-Revise)
is introduced, which utilizes the channel attention fusion feature model and the shape intersection and union ratio to further refine the
tracking results. By utilizing the complementary advantages of different stage matching algorithms and making reasonable use of
appearance and geometric information in each stage, the proposed algorithm effectively filters out incorrect matches and accurately
identifies the correct object correspondence. The proposed algorithm is evaluated and tested on the MOT17 dataset. lIts high-order
tracking accuracy (HOTA) reaches 64. 8% on the test set. Results show its good performance and robustness in dense scenarios.

Keywords : machine vision; multi object tracking; graph network; attention mechanism
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Fig. 7 Results of different verification methods on

the MOT17 validation set
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Table 2 The influence of hyperparameters

on model performance

WEE B HOTA/% MOTA/% IDFI/%  IDSW
0.65  78.783  90.495  86.859 235
PIOUMea 0 70 8.919  90.501  87.114 232
N .7 78.91 . 501 7. 11
(A 5,
0.75  78.620  90.481  86.572 235
! 78.602  90.455  87.033 244
GENCony 2 78.919  90.501  87.114 232
3 78.600  90.514  86.856 241
0.25  78.146  88.347  86.327 244
s, 0.30  78.919  90.501  87.114 232
0.35  78.932  90.523  87.069 233
0.45  78.919  90.501  87.114 232
5, 0.50  78.919  90.501  87.114 232
0.55  78.751  90.345  86.736 237
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Fig. 8 Partial occlusion scenarios on the validation set
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Fig.9 The number and time of matching for each module on the MOT17 validation set
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Fig. 10  Partial failed tracking on the validation set
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Table 3 Comparison of the methods under the

“private detector” protocol on the MOT17 test set

H: HOTA/% MOTA/%  IDF1/% IDSW {3/ fps
SCHR[17]  54.5 73.2 62.2 4616 1.0
SCHR[S] 59. 1 75.3 71.5 2 859 19.6
CHR[6] 60. 6 76.3 72.4 4578 62.5
SCHK[8] 62.6 76.7 71.7 1737 4.9
CHR[18]  63.2 78.0 77.5 1950 29.0
SCHk[4] 63. 1 80. 3 77.3 2 196 29.6
CHR[19] 643 80.0 79.5 1272 35.5
SCHk[9] 64.4 79.6 79.5 1194 7.1
CHR[20] 641 81.1 79.7 1455  1109.8
CHR[21] 644 80.0 79.8 1356 142.1
CHk[22]  64.0 81.8 78.7 1431 1355.5

AL 64.8 81.0 80.0 1293 3.7
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