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O Conventional combustion vehicles have caused major concerns over

environmental pollution and fossil oil depletion.
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Smog shrouds Most Northern Cities in winter. Sources of PM 2.5, Beijing, 2017

O 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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O Development of NEVs in China: By the end of 2021, more than 7.5 miIIio

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

1.26 million plug-in hybrids.
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TOP-10 EV MODELS - GLOBAL

Tesla Model 3
Wuling Mini EV
Tesla Model Y

VW ID.4/X/Crozz
BYD Qin Plus PHEV
Li Xiang One EREV
BYD Han BEV

BYD Song Pro PHEV
Renault Zoe BEV

Changan Benni BEV
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II Background

X-by-Wire Chassis for Next Generation Electric Vehicles -
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e is a prerequisite for automated |
driving.

Precise Driving/Braking Torque
Control
oordinated Chassis Control
Active Suspension Control
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II Significance

Each X-by-Wire subsystem can independently realize active safety control.
But there are overlapping and conflicting functions.
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Significance

Anti-Roll Control

an A

Chassis Coordinated Control for Full X-by-Wire
Is the key to ensuring vehicle dynamics stability,

maneuverability and safety.
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Active Sus—pension System Active Roll Control (ARS)

13



Content

Research Points



"Research Points

| Full X-by-Wire EV |
v

State Integrated State/Parameter estimation
Estimation /) v Kinetic modelling

¥ State/Parameter integrated estimation method )
Key indicators l Modelling foundation
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Stability Assessment and Triggering Mechanisms
v Determination of Vehicle Stability

Stability
Assessment

v Triggering Mechanism for Stability Control y

N
System Triggering l Control Target

Coordinated Chassis Control

Coordinated )|/ control architecture

Control

v Control methods
o J
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IIResearch Points

State Estimation
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Multi-Sensor Fusion

Solutions I—rL

Event-triggered State Estimation




"Research Points

Stability
Assessment

Research
Status 7
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Existing -
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O Only the roll/yaw stability is considered.

O Vehicle longitudinal-horizontal-vertical dynamics coupling

mechanism and stability indicting parameters are explored.

O Trigger timing for different X-by-wire subsystems to participate
\ In vehicle stability control is studied.
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Incomplete consideration of X-Y-Z coupling effect;
Accurate trigger timing of stability control intervention.
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IIResearch Points

Coordinated Control , ]
Architecture:

Multi-layered Control Allocation
Researchl N Strategy:

Status Rule-based Allocation,
Optimal Quadratic Programming,

th.

-

Multi-mode Arbitration

Gons]) [ C

| Control module |

\ Nz
Existing Characteristics of different X-by-wire subsystems
Problems g

are not fully considered.
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Solutions I—rL Event-triggered model predictive control architecture J
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IIAChievemen'[S-Motion planning and control
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II Achievements-vehicle state and parameter estimation
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" Multi-sensors Multi-sensor & Event-triggered estlmatlon
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II Achievements-Active safety control
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IIResearch facilities
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