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Visual multi-object tracking method for intelligent vehicle
based on coherent point drift

Zhu Hao,Li Xin
( College of Automation, Chongqing University of Posts and Telecommunications, Chongging 400065, China)

Abstract: To address the problem of multi-object tracking under the unknown motion of the intelligent vehicle, a visual multi-object
tracking method is proposed, which is based on the coherent point drift. First, the unknown motion model of the intelligent vehicle is
formulated by the coherent point drift algorithm. The local object state transformation relationship is achieved. Secondly, an adaptive
feature fusion function is constructed, which is based on appearance similarity and motion consistency. Therefore, the Hungarian
algorithm is utilized to solve the correspondence between the track and the detection. Finally, the robust data association for the
intelligent vehicle is realized. Compared with the current five mainstream multi-object tracking methods, results show that the proposed
algorithm has better results in multiple indicators. Compared with the SCEA algorithm, the multi-object tracking accuracy of the proposed
method is increased by 6.3% in the large motion scene of the KITTI dataset. Under the real-shot experimental data, the multi-object
tracking accuracy of the proposed method is increased by 7. 3% , which can effectively perform multi-object tracking under the unknown
motion of the intelligent vehicle.
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on coherent point drift
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Table 1 Comparison of tracking results of each algorithm

GER7S MOTA 1 MOTP 1 Recall 1 Pren 1 MT T ML | Fp | FN | DS | FM |
TBD 7 (E4) 60. 2 81.6 69.3 89.7 218 100 2524 9 760 373 354
SORT!Y! 43.0 74.4 59.2 79.5 135 149 4 849 12 965 307 546
CMOT!! 45.0 79.5 64.0 78. 4 147 135 5593 11 452 428 489
RMOT!"! 52.2 75.7 67.7 82.5 185 96 4566 10 268 358 519
SCEA'%! 65.9 80. 8 74.2 90. 6 318 85 2452 8210 176 223
A3 67.1 81.5 74.2 91.7 343 102 2121 8 208 130 198
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Table 2 Quantitative comparison under severe camera motion

izl Bk MOTAT MOTP?T  Recall T Pren MT 1 ML | FP | FN | DS | FM |
TBD( B£k) 61.8 81.8 71.4 89.3 7 6 80 268 10 3
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0004
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SCEA 73.7 79.6 82.7 9.6 15 5 80 162 4 4
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SORT 26.4 70.9 42.3 74.6 0 5 76 304 8 13
CMOT 23.0 73. 4 39.5 73.2 1 5 76 319 11 11
0014
RMOT 29.2 70.2 45.7 75.8 2 3 77 286 10 13
SCEA 57.5 78.5 59.8 97.5 4 3 8 212 4 6
AL 59.8 79.1 62.0 97.9 5 3 7 200 5 8

Fig.3  Qualitative comparison under severe camera motion
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Table 3 Quantitative comparison under object occlusion scenarios

JF51 ik MOTAT  MOTP!  Recall | Pren T MT 1 ML | FP | FN | DS | FM |
TBD( Bi4k) 57.4 81. 4 70.7 85.4 39 15 350 848 36 27
SORT 40.5 69. 4 62.7 75.1 29 20 604 1080 39 61
CMOT 24.8 78.1 60. 3 65.3 19 17 930 1150 98 71
0ot RMOT 37.0 71.6 65.0 70.8 24 13 777 1014 35 48
SCEA 64. 4 80.9 78.8 85.0 55 13 402 615 15 11
A3 67.4 82.3 79.3 87.1 57 18 341 599 6 8

K4 Bpplsms T e

Fig.4 Qualitative comparison under object occlusion scenarios
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Fig.5 Quantitative comparison curve results of important indicators
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Table 4 Comparison of running time of different algorithms

ik SORT CMOT RMOT SCEA A3
BTG RTX 2060 Ryzen 2.90 GHz Ryzen 2.90 GHz Ryzen 2.90 GHz Ryzen 2. 90 GHz
WBE Python MATLAB MATLAB MATLAB MATLAB

AW/ s 0.002 0 0.047 6 0.021 2 0.052 6 0.058 8




202 % & L F ¥

43k

2.4 LIRS

A SRR R 4 & Latb AT T I, S g
e 3 NP FNA N, A i 2 — B s, &
BTG4y PERT- 118 1 280%960 , RRESIE K 10 Hz, F
JH Fast-RCNN A5 | I 16 £ 46 00 (8 0 0. 8 1521y
R 45 A1 T PR S5

h T W UE A SRR B A R AR U RS SCEA
BT, e RO N E 6~ 8 TR,
HE 6 v LE H, i T B A O, SCEA B33k

“ L - I,‘Iq .,;w l M
it
J

mew ol | - EREE} 1_;. ;4: =

K7 2 R Ol T B ERER SRR [

(HEERHE ) X [7] — A~ H bm 1 2% 22 B 7 vp H L2 0 1D )
e, mE 7 ATLAE H BES O W~ 22 Wi B AR A O,
HL BT A5 , SCEA SVABRLER FAR Hh B RS FIER
BRI L AR SCHT 4R 335 (S ZRAE ) 78 Lo 1 O
AT BE R H AR D B —BobE, PR 47 B ER 1 & 1R
Yo TER 8 By — OB BT, A SO kL RE AR R A R
BRROR . MR SR 50 SRR ST T 91 i 2
SHUE R RS RN 5 PR, 45 R RV T iRk B
IR ERTERE

-

Fig.7 Comparison of tracking results in sharp bends and bumps
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Fig. 8 Comparison of tracking results under general roads
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