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Intelligent Automotive Solutions

Intelligent Driving
HUAWEI ADS Advanced Intelligent Driving

Intelligent Driving Control
HUAWEI Smart Vehicle Dynamics 

Software-defined Vehicle
HUAWEI iDVP (intelligent digital vehicle platform)

Smart Cockpit
HarmonyOS Intelligent Cockpit
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M9 
Smart Flagship SUV
HUAWEI iDVP丨HUAWEI Advanced Intelligent Driving丨Versatile Luxury 

M7 
Smart Fullsize SUV
HUAWEI Advanced Intelligent Driving丨 Versatile Comfort Large Cockpit 

M5  
Smart Sport SUV
HUAWEI Advanced Intelligent Driving

S7  
Smart Sport Sedan
HUAWEI Smart Vehicle Dynamics丨 HUAWEI Advanced Intelligent Driving丨HUAWEI iDVP  

S9  
Smart Executive Sedan
HUAWEI Smart Vehicle Dynamics丨 HUAWEI Advanced Intelligent Driving丨HUAWEI iDVP

Harmony Intelligent Mobility Alliance
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Huawei Proprietary - Restricted Distribution5

Complexity of Vehicle Motion Control
Benz Patent-Motorwagen 

[Source Mereceds-Benz]

Direct actuation

Indirect actuation
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Degree of freedom - DoF

Direction X+ X- Y Z Roll Pitch Yaw

Motor

Brake 

Front Steering

3 actuators for 6 dof

Driver input: Steering wheel angle + Pedal angle (brake + throttle) 
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Complexity of Vehicle Motion Control
In future
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Brake RL
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Sensor Actuator

eMotor

FR

Function Actuator DoF Acronym

Rear wheel steering Specific rear steering Yaw RWS

Torque Vectoring FR Front and rear powertrain Yaw TVFR

Torque Vectoring LR Left and right powertrain Yaw TVLR

Torque Vectoring By Brake Brakes independently actuated Yaw TVBB

Motion Degrees of Actuation
Influence on Yaw-Rate
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Conventional Vehicle Motion Controls Logic 
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Adjusted Vehicle Motion Controls Logic 
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Analysis of Actuator Influence on Vehicle Motion

Design

point

Gains

Rear

Wheel

steering

Torque

Vectoring

FR

Torque

Vectoring

LR

Torque

Vectoring

By Brake

DP0 0% 0% 0% 0%

DP1 100% 0% 0% 0%

DP2 0% 100% 0% 0%

DP3 0% 0% 100% 0%

DP4 0% 0% 0% 100%

DP5 80% 0% 60% 80%

DP6 100% 60% 20% 80%

DP7 80% 40% 80% 100%

DP8 80% 100% 40% 0%

DP9 40% 20% 40% 80%

DP10 40% 60% 60% 0%

DP11 20% 100% 60% 0%

DP12 80% 0% 40% 80%

DP13 80% 0% 100% 60%

DP14 0% 40% 20% 20%

DP15 … … … …

• Single maneuver (slalom)

• DoE for output mix

multiple FMUs MBS Simpack Vehicle model
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Improvement Potentials of Intelligent Vehicle Motion Controls

ECO

Character is t ic P a s s i ve RWS TV
TV+RW

S
I m p r o v

Latera l  acce l  – [m/s^2] 1 .12 1 .09 1 .08 1 .10
-2%

Yaw  – [deg] 4 .8 5 .3 5 .6 5 .4 13%

Steer ing Whee l  angle  –

[deg]
42 40 .2 40 .1 41

-2%

Latera l  Track  devia t ion  –

[mm]
120 107 103 105

-13%

Ti re  S ide  S l ip  Angle  –

[deg]
1 .4 1 .2 1 .6 1 .1

-21%

Del ta  Pow er  demand –

[W]
0 200 400 -50

-

R M S  v a l u e s  f r o m  w h o l e  m a n e u v e r
SPORT

Character is t ic P a s s i ve RWS TV
TV+RW

S
I m p r o v

Latera l  acce l  – [m/s^2] 1 .12 1 .09 1 .08 1 .05
-6%

Yaw  – [deg] 4 .8 5 .3 5 .6 5 .7 19%

Steer ing Whee l  angle  –

[deg]
42 40 .2 40 .1 39 .5

-6%

Latera l  Track  devia t ion  –

[mm]
120 107 103 100

-17%

Ti re  S ide  S l ip  Angle  –

[deg]
1 .4 1 .2 1 .6 1 .8

29%

Del ta  Pow er  demand –

[W]
0 200 400 500

-

RMS va lues  f rom w hole  maneuver

Passive Active Passive

Active
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Vehicle Dynamics System Set Up

HUAWEI
DriveONE 800V

Rear 215 kW 
permanent magnet 

synchronous electric drive

Front 150 kW
asynchronous electric drive

Rear Suspension
Five-Link, Air-Spring, Semi-Active-Damping 

Front Suspension
Double Wishbone, Air-Spring, Semi-Active-Damping 

HUAWEI Smart Vehicle Dynamics
Intelligent vehicle control platform

Length:4971mm
Wheelbase:2950mm

Battery Capacity: 82-100kWh
Range CLTC: 585-855km
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Performance Validation of DCC activated in Sport+ Mode
Steady State Cornering and Slalom

30m Circle Avg. Speed
( m e a s u r e d )

Avg. Lat. Accel.
( m e a s u r e d )

Sport Mode 58.3 kph 0.903 g*

Sport+ Mode 61.5 kph 0.929 g*

Improvement +5,4 % +2,9 %

R=30m

21m Slalom Avg.  Speed 
( m e a s u r e d )

Avg. Lat. Accel.

(measured)

A v g .  S t e e r i n g  

A n g l e  D e m a n d

( m e a s u r e d )

Sport Mode 68.4 kph 0.65 g

Sport+ Mode 69.6 kph 0.74 g

Improvement +1,7 % +11.7 % -2,4 %

*Calculated lat.accel. SM 0.89 g and SM+ 0.99 g impr. +10%Dr. Navid Samadi 丨SIMULIA RUM 2024 



Performance Validation of DCC activated in Sport+ Mode
Handling Track Results

Lap t ime Average speed Top speed

Sport  vs.  Sport+ -4,8 % +7,0 % +6,5 %

Sport+ Mode
( 3 6 5 k W ) 74.52s 68.6 kph 112.4 kph

Taycan 4S
( 3 9 0 k W ) 75.32s 67.6 kph 108.6 kph

Sport  Mode
( 365kW) 78.25s 64.1 kph 105.5 kph

Tesla Model S
(395kW)

80.32s 63.4 kph 104.8 kph

DCC Active

S p o r t + 0 . 9 2  g  l a t
S p o r t  0 . 8 5  g  l a t

S p o r t + 1 1 2 . 4  k p h
S p o r t  1 0 5 . 5  k p h

S p o r t + 0 . 9 3  g  l a t

S p o r t  0 . 7 7  g  l a t

S p o r t + 0 . 9 6  g  l a t
S p o r t  0 . 7 9  g  l a t

S p o r t + 0 . 8 0  g  l a t
S p o r t  0 . 7 5  g  l a t
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Thank you
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