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VEHICLE MOTION CONTROL
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VEHICLE MOTION CONTROL
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VEHICLE MOTION CONTROL
VMC WITH DRIVER IN THE LOOP
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VEHICLE MOTION CONTROL
DEVELOPMENT PROCESS
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VEHICLE MODEL
GOING VIRTUAL
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VEHICLE MOTION CONTROL
GOING VIRTUAL - DAMPER MODEL

High-fidelity, Al-driven damper model
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VEHICLE MOTION CONTROL
GOING VIRTUAL - DAMPER MODEL
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VEHICLE MODEL
GOING VIRTUAL - ACTUATOR INTEGRATION
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VEHICLE MOTION CONTROL
CONTROL STRATEGY

Vehicle DNA 3D LQR
Generator Controller
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VEHICLE MOTION CONTROL
ARCHITECTURE

Vehicle Motion Controller
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VEHICLE MOTION CONTROL
PERFORMANCE SIMULATION RESULTS

VEHICLE e

i Geschwindigkeit i — nkwinl
PERFORMANCE | [P N

SIMULATION

Faster vehicle

VE H I c LE : LU c I D AI R Rollwlnkal‘.l-[.::llmogrhn]
MANOEUVRE: ISO DOUBLE Improved yaw =i I )
LANECHANGE damping - 2" A\
£ <7\ Improved roll

damping
, Oversteer-Factor (High) , Understeer-Factor (High)
Higher vehicle
stability
| |

Better agility

AN || \
1 1.5 2 25 3
tle]

EDAG Groups Author: Jonas Grotzinger Version: 1.0 Release: 01  Scope: Vehicle Motion  internal



VEHICLE MOTION CONTROL
DIL PERFORMANCE SIMULATION

VMC off

underdamped vehicle Body movement Stable and well damped vehicle movement
high amount of counter steer Easy to control for the driver

EDAG Group  Author: Jonas Grotzinger Version: 1.0 Release: 01  Scope: Vehicle Motion internal 15



VEHICLE MOTION CONTROL
VMC TUNING

Vehicle DNA Tuning App
Yawing Rolling

Stationary Roll Angle

N

s

<
&

Stationary Yaw & Sideslip Angle Gain

o

- - base

—a— tuned
-0 - :’;'ss base
—a— tuned

Ss

r /s
S

“ —
s B g
= 0%
©
b4 )
(72)

Roll Angle Amplitude Roll Angle Phase

Yaw Rate Amplitude C Yaw Rate Phase

—_—

Dynamic Amplitude

/#48] [rad]

EDAG Group  Author: Jonas Grotzinger Version: 1.0 Release: 01  Scope: Vehicle Motion internal




VEHICLE MOTION CONTROL
ACTUATOR OVERVIEW
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VEHICLE MOTION CONTROL
DRIVER IMPRESSION
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VEHICLE MOTION CONTROL
REAL WORLD DRIVING

VMC off

no intervention

algorithm intervention

Stable vehicle movement
Easy to control for the driver

Unstable vehicle behavior
High amount of counter steer
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VEHICLE MOTION CONTROL
RESULT

ZPL VMC
Zero Prototype Lab Vehicle Motion Control
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FROM EMOTION TO INNOVATION

VEHICLE MOTION CONTROL

Jonas
Grotzinger

(Vehicle Motion &
Performance
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