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Abstract: Three-dimensional (3D) multi-object tracking is a key module in the autonomous driving system, and the
quality of the tracking results mainly depends on the accuracy of the data association process in the tracking module. Exist-
ing tracking methods mostly calculate the similarity of objects between two frames from appearance characteristics or mo-
tion characteristics, while methods based on motion characteristics usually associate the current frame with the historical
frame by using the intersection over union (IoU) of three-dimensional bounding box. However, this method has serious
drawbacks when the observation point is moving. When the observation point is moving, the data observed in two frames
would lie in different local coordinate systems, making it impossible to use the motion model to accurately predict the posi-
tion of the tracked objects in the next frame. To solve the above problems, this paper introduces the inertial measurement
unit (IMU) or the global positioning system (GPS) data of the observation point itself, and caculates the relationship of rota-
tion and translation between local coordinate systems of the current and the previous frames after each frame data arrives
then the state of the tracked object is compensated according to the obtained coordinate transformation relationship, making
it counteract the offset caused by the movement of the observation point itself. This motion compensation enhances the data
association process in the tracking module, improving the correlation success rate of the 3D bounding boxes, reducing the

number of false correlations, and improving the accuracy of 3D multi-object tracking. The prototype verification on related
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tracking frameworks and the KITTI dataset shows the proposed motion compensation optimization method achieves an ac-

curacy improvement of about 1%.
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NMC 0.776 7 0.8659 15 91
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MC.GG 0.678 8 0.8509 0 6
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MC.GI 0.8477 0.758 5 0 40

M 4T LI 0 T 7 2 AT DR IE B AT 55 10
TR — M RRESET = R T is shaME P R 2
Ja (O lENMC 5 B4, 56 B R A 8O0 U B Y
T

X iz Sy wi A A PO ARG 2 ), AT LUK B ]

IMU Jay (5 BT 5 B 19 7 =20 (MC.IL R MC.GL) 23 LUl
JHGPS & Jafs BT H AR 11 7 20 (MC.IG FTMC.GG) 78
MOTP $8 45 W&, 33 2 T I 42 B (0 T 75 1
A FEIAE A R 25 5 | 328 Bl b 1 285 SR A SR A o A
BN T MOTPHEFRIOIL S .
5.4  BFEESY

%) FARXT AB3DMOT A1 ThunderMOT 43 53R4T B
FABE T RSEE, N T UESEA SCHE 938 s Az A
e e T AT BATI A e T Ak B — iU A A
MR GRS L B R DL B A MR 31 7B sl
THFE M- fa]™, FH LA BT 38 032 sh #2220 B 5 45 Xf
P ) T A 11 B

AB3DMOT I Jiti iz 2l &2 1 G2 1+ 45 SR 3k 5
. NG LU AR SCHE A8 shaME A vk T
AN S0 TUGR 1138 B A i e AR K A BRI A, SRS
W HE A7 32 SR 2 S 3 RE A9 B ) R R i 0.25 ms, X T
KITTIEHESE S , R G H [F A PR PR 28 1 20
A T BALTIES 732 Bl A M2 T TH AR 4 B )t U 22 R
MG B R GE T LAE 54T T 92 sh ez 2 )5 i
it Ak BRER R 1~2 ms AR T X UE I T AR SCHR Y 1Y)
B SAME AL R R R

X He Az Bl &M 1 DU A C 2 0, T DA B 4
GPS & sy fi Bt B # 19 J7 X (MC.IG A MC.GG) TH #E
I [R5 Lo A IMU Jmy 345 B 380 B 11 Jr =X (MC.IT D
MC.GI) B . IBTE A BE 43, 6 F B A~ W AR (4 2 %
THE W FR 7 S B ) 5 2% B 340 o). AN A IMU
JR s BT A AR 1Y 7 = (MC.IT AT MC.G) AX 75 43 1
TR B AR I EA T R SR AR AT (20(5)) , 1
i GPS &2 Jm {5 BT HAL R 1 77 X (MC.IG T MC.GG)
X GPS AR bR AT Z R = MR EGT R (X (7)), B
VAR Jr 1) B[] R 7 2L 135 (X (8) Al (9) ).
RH A GPS 42 Jm s BT 5L RS 1 7 S AT ] 23 02
i FH IMU SR A5 BTS04 1 =i o 45

ThunderMOT _I Jiti /il iz 3l #h 2 0 e 1F 45 S 3k 6
Frs . BT AP R A2 s #b b FE 5 AB3DMOT
o —E R IS R B SR I ) . 2 B8 4y
7 s T 4 A 45 M ARG 25 T s 381 5 o A T B
AT 55 1 ) DG 0 ERF 5] -+ 30 8 EF ] 7 2 5ok 43 S i
(B8] AT LA W T AB3DMOT S5 56 r 19 S s (] i pRe sk 43
S HSFA] Ay BT 7 R E] 38 1 iz Sl 1 Al LA 5 3
R4 VT ARLR 2SS, 33X A I AN 75 3 3 1500 A s Bl b
PERTIE] . SR TTLUE eI T i shiMEL R Z J5

3 FeF AN [e) 3 5 (4 st TR0 SR ] Python HH A48 Wi g ot 4 1) R BIG0E AT
AL, I8 H Python 175 A B 8] )2 time " Y perf_counter(+ )4% M #E4T
P ) 30



538 LN S ¢ 2024 4F
%5 AB3DMOT EFEMNIE M FE B I 18 S it 7 ms

Jic & I s ] SEFZ ] SR E] AN WA IS B AT [

NMC 101.53 19.40 121.00 —

MC.II 95.47 20.65 116.19 0.1

MC.IG 99.65 22.00 121.73 0.22

MC.GG 97.11 21.69 118.87 0.21

MC.GI 98.05 20.86 118.98 0.11
F6 ThunderMOT LHEMIEZNFMEHFERBESLIT AL ms in point clouds based on prediction confidence-guided data
JiE 8 3 S 1] PR Sy ) association[J]. IEEE Transactions on Intelligent Transpor-
NMC 113.54 1.79 tation Systems, 2021: 1-10.
MC.IT 112.05 2.13 [3] DA SILVA CARVALHO M D, KOARK F, RHE-
MC.IG 113.95 2.15 INLANDER C, et al. Real-time image recognition system
MC.GG 113.68 2.21 based on an embedded heterogeneous computer and deep
MC.GI 113.15 2.13 convolutional neural networks for deployment in con-
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