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3D multi-object tracking algorithm based on laser point
cloud coordinate system

GU Li-peng,SUN Shao-yuan, LIU Xun-hua, LI Xiang
(School of Information Science and Technology , Donghua University, Shanghai 201620, China)

Abstract : 3D multi-object tracking is one of the core technologies in the field of unmanned vehicle. In order to im-
prove the robustness of 3D multi-object tracking system, complex object modeling algorithm or data association algo-
rithm are often designed. In order to reduce the complexity of 3D multi-object tracking system,a 3D multi-object
tracking algorithm based on laser point cloud coordinate system is proposed,in which the 3D center point of the object
is regarded as this object. Firstly,the 3D object detector is used to detect objects in each frame of laser point cloud.
Then ,the Kalman filter is used to predict the position of the 3D center point of the object in the current frame. The in-
tersection and union ratio of the three-dimensional volume of the object between two adjacent frames and the
Euclidean distance between the coordinates of the three-dimensional coordinate center point of the object are used as
the measurement scale, and the greedy algorithm is used to match the nearest neighbor object. The experimental
results on the KITTI tracking dataset show that the proposed multi-object tracking algorithm has excellent
performance , the running speed reaches 63 {/s,and the SAMOTA of cars reaches 94.32 %.
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Fig. 1 Block diagram of multi-object tracking algorithm

based on laser point cloud coordinate system
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Tab. 2 3D Multi-object tracking evaluation results on KITTI tracking verification set

Method 3DIoUy,., sAMOTA AMOTA AMOTP MOTA MOTP IDS FRAG FPS
0.25 70. 61 33.08 72.45 74.07 78.16 10 55
mmMOT! 7] 0.5 69. 14 32.81 72.22 73.53 78.51 10 64 4.8
0.7 63.91 24.91 67.32 51.91 80.71 24 141
0.25 82.97 40. 03 75.01 74.30 75.24 35 202
FANTrack!'®! 0.5 80. 14 38.16 73.62 72.71 74.91 36 211 25
0.7 62.72 24.71 66. 06 49.19 79.01 38 406
0.25 93.28 45.43 77. 41 86. 24 78.43 0 15
AB3DMOT 0.5 90. 38 42.79 75. 65 84.02 78.97 0 51 207. 4
0.7 69. 81 27.26 67.00 57.06 82.43 0 157
0.25 94. 32 47.21 79. 86 87.49 79.03 7 37
Ours 0.5 91. 81 4. 67 78. 14 85. 63 79. 40 7 87 63
0.7 73.97 30. 07 69. 12 62.41 82.39 2 239
%3 7 KITTI B 55 33F & b0} 8 52 % 4 £ (3DIoU,,,. =0. 25)
Tab. 3 ablation results on KITTI tracking verification set(3DloU, . =0.25)
Method S, S, S, S; sAMOTA | AMOTA AMOTP MOTA MOTP IDS FRAG FPS
P 91.49 44.21 79. 84 79.93 79.50 33 80 1100
P 91.78 45.97 80. 14 85.74 79. 19 15 57 67
oue P P P 91.89 46.22 80. 07 85.85 79.19 10 52 67
P P 94. 32 47.21 79. 86 87.49 79.03 7 37 63
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Fig. 4 Schematic diagram of 3D multi-target tracking results

of four consecutive frames of laser point cloud sequence
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