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Vehicle Dynamics Expressions |

Longitudinal motion

. Application

State Space Equation "

* Traction control (TCS)

* Braking control (ABS)

* Powertrain control (EV, HEV)
* Platoon control, ACC

Vehicle Dynamics Expressions |l

State Space Equation

Vertical motion 7
mavemn

Application

* Active suspension control

Vehicle Dynamics Expressions Il

Planar motion Handling and Stability
VvV
u=V
r
Earth-fixed Vehicle-fixed
coordinate coordinate
system system

- _
- -

Lane keeping system Handling and stability

(Rail / Road vehicles,
MAGLEV, etc. )
"

Disturbances

Steering feedback

Heading angle

Road conditions

Angle Steering

Speed

p
ahead of vehicle . System . Road position
Driver | Torque Vehicle
Position Brake,
Accelerator

Fig.3 Hypothetical vehicle control loop including driver
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i@l Experiment Study on DYC by micro EV

Double Inverter for Torque Control

%a- Direct Yaw Control

NOVEL-I

DYC,

W/O Control
% (skidding)

Past Studies

M.Shino and M.Nagai : “Motion Control of
Electric Vehicles Considering Vehicle
Stability” AVEC2000 in Michigan

Side slip

noment

\E’?}' Sideslip angle observer

To implement DYC system on EV, it is necessary to measure or
estimate sideslip angle in real time.
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Estimated State

Estimated yaw rate

Observer




Sideslip angle observer Control effect of DYC on Lane-Change maneuver
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" | Steer-by-Wire System

(Human-Machine Interface)

(SBW)

- Steering wheel WE—

- @ > Desired \

Steering Torque

Electromagnetic
clutch

Model Control
Vehicle| |
speed
jhillr
A
Yaw Rate ;
> Steering Angle
Controlle >

r Control
—
Yaw Rate
Desired

Motor steering angle To Front

Steering

Angle

Tires

(Handling and Stability)

. Steer-by-Wire for handling and stability control

1 input — 1 output control problem
Yaw rate control 2 controllers

E Feedforward compensator : variable steering gear, yaw response control

B Feedback compensator : disturbance rejection

Front steering

Steering wheel angle angle Yaw rate
5sw : 5f

v

— P(s)

Vehicle

Disturbance
observer

o SBW controller

. Steer-by-Wire for handling and stability control

Steering wheel angle

Front steering
angle

j S Yaw rate
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Vehicle
Steering wheel angle Desired mode| Yaw rate
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Gy (8)

G4(s)=P(s)Gy (s) = Gy (s)=P7(s)Gy(s)

Gy (s)= K,

Steering gear ratio

K.,s

1+7s

+

Derivative steer (lead steer)
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1| Steer-by-Wire for handling and stability control
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