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Research on the method of mass estimation for heavy vehicles

JIA Tianle, WANG Hongliang, PENG Pai, XUE Dong
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing, Jiangsu 210094, China)

Abstract: To solve the vehicle mass estimation problems., two vehicle mass estimation methods based on both commonly used
dynamics method and kinematic method are analyzed by simulation and experimental study. The principles of two vehicle mass
estimation methods are described. Then a model is built on the TruckSim software platform and the simulation analysis is car-
ried out taking into account these two methods in multi conditions. Some vehicle experiments are carried out based on the simu-
lation results. A method of vehicle speed redundancy calculation and acceleration calculation are proposed, and the real time ve-
hicle mass is estimated by using the recursive least squares (RLS) with time varying forgetting factor. The research results
demonstrate that the speed redundancy calculation method and acceleration calculation method are effective and accurate. And
the convergence speed of the algorithm can be significantly improved by reducing shifts. It is concluded that, compared with the
kinematic estimation algorithm, the proposed longitudinal dynamic estimation algorithm can estimate vehicle mass effectively

with better robustness, more accuracy and faster convergence, and its engineering application is valuable.
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Tab.1 Vehicle parameters
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Fig.1 Simulation vehicle
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Tab.2 Simulation experiments and results
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i34 2 230 3.24
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TH 2 0~6 2 160
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TH 3 0 3160
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Fig.2 Simulation results of condition 1
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Fig.3 Simulation results of condition 2
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Fig.4 Simulation results of condition 3

3 BREHAMNIKEEIE

I HUE TruckSim 47 BLE5 I8 8 ME 6 1 LA K — 25 X8 L WA 5 ik B9 B RO, SR A T K D8 8% 1 T 350
ERATHEE . IR AESEILR 1. B8 20T 5 X G020 BE I BRI 3 R 596571 i LA P b X
S T 3P J32 R0 o 80 AR S 228 W S T 38 38 X i IR A

a5 Fros . N CAN B2k B R4 R hHLFE & s L 85 B, B il i CANoe &£ %) AL,

7 v IR CAN
\\ 250 kb/s

55 ﬁ&fh’r Q

Fig.5 Experiment diagram
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Fig.6 Speed comparison diagram
Fig.7 Acceleration diagram
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Fig.11 Mass estimation experiment (kinematic method)
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Tab.3 Vehicle mass estimation results

r5 &5 T BT FLSL T kg it / kg IR RZE/ % WS ] /s
1 [# 8 N EE EIPIES 2 160 2180 0.92 2.5
2 &9 SRS AN SR 271 % 2 160 2 190 1.39 5.0
3 [ 10 JNERAS 4 14 EIPIES 3160 3220 1.89 3.2
4 & 11 ENSE] iz 32 2 160 1760 18.52 6.1
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