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Yaw Moment Control Algorithm based on Estimated Vehicle Mass
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ABSTRACT

This paper presents a yaw moment control based on estimated mass for manual—shift commercial vehicles.

In yaw moment controller, parameter uncertantiy of vehicle mass is important because the desired yaw

moment depends on vehicle parameter. However, in the case of commercial vehicle, the weight of the loaded

vehicle is more than twice as much as compared to the unloaded vehicle. The proposed algorithm estimates

the vehicle mass by using the longitudinal dynamic and gear shifting characteristics. The estimated mass is

used to adaptively modify the vehicle parameters. In addition, this paper estimates the chamber pressure of

a pneumatic brake and generates the target yaw moment through on/off valve control. MATLAB/Simulink and

Trucksim were performed under sine with dwell test. The results demonstrate that the proposed algorithm

improves the lateral and rollover stability.
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ma, = ZFV =F -F grade E‘r)”ing L ero
where
: Mass of the vehicle

a, : Longitudinalacceleration
F, : Tracton force (1)
F . :Road grade force

Louing - Rolling resistance
F,,  :Aerodynamic force
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*Yaw Moment Control Algorithm

« Sensor signals
_—

- Acceleration
- Wheel speed >

- Yaw rate - desired Yaw rate

- Driver inputs supervisor
« Estimated signals
—_——

- Longitudinal velocity

- Tire parameters

Upper-level
controller

N
- Braking pressure

- Yaw moment
Lower-level
controller

- Braking force

- Vehicle mass

Fig. 2 Block diagram of the yaw moment control
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Table 1 Simulation Vehicle Parameter

Para Para
value Value
meter meter
m 4000 [kgl L 34372.9 [kg-m’]
Iy 1.113 [m] I 4.887 [m]
Cr 189 [kN/rad] C, 87 [kN/rad]

5th gear>6" gear

W
o

[kph]

> 301 2nd gear->3rd gear
25
1st gear-» 2nd gear
20 i L | I |
0 5 10 15 20 25 30
Time [sec]
(a) Longitudinal Velocity
x10*
14F .
_hem--
P12 e
- 1
=
4 1 - 25
0

5 10 15 20 25 30
Time [sec]

(b) Estimated Mass

Fig. 3 Simulation result for mass estimation
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Fig. 5 ESC simulation result for loaded vehicle
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