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 Development of new energy vehicles (NEVs) has constituted a solid trend for

automotive industry: Major countries and automotive companies have issued

respective fossil fuel vehicles banning timetable.
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 Conventional combustion vehicles have caused major concerns over

environmental pollution and fossil oil depletion.
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 Development of NEVs in China：By the end of 2021, more than 7.5 million 

NEVs have been on the road including 6.24 million battery electric vehicles, 

1.26 million plug-in hybrids.
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Battery(auxiliary)

DC cables

Electric Traction Motor

Charge Port

Regenerative brakes

DC/DC Converter

Power Electronics Controller
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Traction Battery Pack



EV Charging Station

Renewable Energy Cloud Control

Smart Street Lights
Smart Grid

Smart Home

Smart City



主动悬架

线控制动 轮毂驱动

线控转向

Steering-by-Wire

Braking-by-Wire

In-Wheel-Motor-Drive

Active Suspension

Active Front-Wheel Angle 

Adjustment

Active Suspension Control
Coordinated Chassis Control

Precise Driving/Braking Torque 

Control

Background
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X-by-Wire Chassis for Next Generation Electric Vehicles
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Steering-by-Wire Active Front Steering (AFS) 

In-Wheel-Motor-Drive Direct Yaw-Moment Control (DYC)

Functional 

Overlap

Each X-by-Wire subsystem can independently realize active safety control.

But there are overlapping and conflicting functions.

Yaw Stability Control
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Active Suspension System Active Roll Control (ARS)

Braking-by-wire System Electronic Stability Program (ESP)
Control

Conflicting

Anti-Roll Control
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Research Points

State 

Estimation ✓ Kinetic modelling

✓ State/Parameter integrated estimation method

Stability 

Assessment ✓ Determination of Vehicle Stability

✓ Triggering Mechanism for Stability Control

✓ Control architecture

✓ Control methods

Coordinated 

Control 

Key indicators Modelling foundation

System Triggering Control Target
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Solutions

Existing 

Problems

Research 

Status

 Only the roll/yaw stability is considered.

 Vehicle longitudinal-horizontal-vertical dynamics coupling

mechanism and stability indicting parameters are explored.

 Trigger timing for different X-by-wire subsystems to participate

in vehicle stability control is studied.
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Solutions

Existing 

Problems

Multi-layered Control

Rule-based Allocation,

Optimal Quadratic Programming,

etc.

Research 

Status

Coordinated Control 

Research Points
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Achievements-Motion planning and control

Decision making

Perception & V2X

Machine learning-based

decision making 

Trajectory planning

Candidates generation

Optimal trajectory

Motion control

Trajectory tracking

Stability control
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Achievements-Vehicle state and parameter estimation

Steering

Actuator states

Braking

Suspension 

Motor

Vehicle sensors

Multi-sensors Multi-sensor & Event-triggered estimation
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Multi-objective 

optimization-

based allocation

Total 

torque

Driving / Braking

torque demand

Achievements-Active safety control

Pedal Brake pressure 

Wheel speedIMU

Longitudinal 

Lateral Vertical 

Actuators 

Multi-

constraints

Eco-driving

ASR

DYC

Sport-driving

Steering

Brake

Motor
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Hardware

Software

Research facilities
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