http://dx.doi.org/10.22680/kasa2020.12.2.014

Vehicle Mass and Road Grade Estimation for Longitudinal
Acceleration Controller of an Automated Bus

Ara ]o*, Yonghwan ]eong*k, Hyungho Lim), Kyongsu Yi -

ok

Key Words : Automated Driving(*FS53), Longitudinal Acceleration Control(% %3F 7}4-% o), Discrete Kalman
Filter( o]+ 22} HE]), Recursive Least Square Estimator(a=2F342l5>H))

ABSTRACT

This paper presents a vehicle mass and road grade estimator for developing an automated bus. To consider

the dynamic characteristics of a bus varying with the number of passengers, the longitudinal controller needs

the estimation of the vehicle’s mass and road grade in real—time and utilizes the information to adjust the

control gains. Discrete Kalman filter is applied to estimate the time—varying road grade, and the recursive

least squares algorithm is adopted to account for the constant mass estimation. After being implemented in

MATLAB/Simulink, the estimators are evaluated with the dynamic model and experimental data of the target

bus. The proposed estimators will be applied to complement the algorithm of the longitudinal controller and

proceed with algorithm verification.
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Fig. 3 Configuration of road grade estimator
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Table 1 On—off rules for the vehicle mass estimator

Engine torque > 30 [%]
ax > 0.3 [m/sec?]
Gear ratio > 2 [-]
Gear ratio rate 1 [1/sec]
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Table 2 Parameters of the mid—size bus model

Sprung mass 4,000kg
Experiment Powertrain 8—speed AT, 2WD,
120kW Diesel
Sprung mass 2,100kg
Simulation . 6—speed AT, 2WD,
Powertrain 175kW Diesel

road grade [deg]

w

10 15 20 25
time [sec]

Fig. 5 Simulation result of the road grade estimator
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