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Estimation of Vehicle Status Parameters Based on
Compensation Adaptive Control Algorithm

Lin Cheng Zhou Fengjun Xu Zhifeng Cao Wanke Dong Aidao
(School of Mechanical, Betjing Institute of Technology, Beijing 100081, China)

Abstract; Accurate estimation of vehicle status parameters is important to vehicle stability control.
Combination of 3-DOF vehicle dynamics model and adaptive control algorithm, proposed a method that
modifies adaptive law through compensation was proposed to estimate vehicle parameters correctly. Bases
on the method, the vehicle dynamics model was simplified to reduce the calculation burden and improve
the real-time performance. The starting and acceleration driving conditon and double lane change
conditon were designed for the simulation and the hardware-in-loop test. Finally, both the simulation
results and hardware-in-loop test results indicate that the proposed method could estimate the vehicle mass
and moment of inertia more precisely and faster compared to the adaptive algorithm without compensation

and satisfy the requirement of vehicle online estimation.

Key words: Vehicle dynamics  Status parameters  Estimation = Compensation adaptive control
algorithm
(L#E 13 ®W)

Vehicle Mass and Road Grade Estimation Based on Extended Kalman Filter

Lei Yulong Fu Yao Liu Ke Zeng Huabing Zhang Yuanxia
(State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130022, China)

Abstract: To solve the problem that vehicle mass and road grade in automatic transmission control system
are difficult to measure, the state-space model of system was established based on the vehicle longitudinal
dynamic model, using the optimal estimation theory. The forward Euler method was adopted for
discretization of the process equation. The Jacobian of the process equation was calculated for
linearization of the non-linear process function. Then, the vehicle mass and road grade estimation
algorithm using extended kalman filter was developed. The simulation using road test data was carried out
in Matlab/Simulink environment. The simulation results show that this algorithm could estimate vehicle
mass and road grade effectively and meet the requirements of the automatic transmission control system.

Key words: Automatic transmission Optimal estimation Extended Kalman filter  Vehicle mass

Road grade



