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VIRTUAL DEVELOPMENT APPLICATION CASES
1. ENGINEERING DESIGN : ATTRIBUTE ENGINEERING
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VIRTUAL DEVELOPMENT APPLICATION CASES
1. ENGINEERING DESIGN : ATTRIBUTE ENGINEERING

Key Parameters (Significance > 1%) Predictive Model (RNN Neural Network)
Body Chassis
+ Weight « Suspension
+ Weight distribution - Spring & Damper
« Center of gravity - Anti-Roll bar
+ Vehicle inertia — KRG TE LE %
+ Vehicle geometry + Steering system FeE b
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Tyre « Controls =
+« Dimension - Torque vectoring =&
. Type - Rear wheel steering - |
Aerodynamics Powertrain 1EE / EE
+ Downforce (front/rear) + Layout ‘ ?/ g (1275

Maneuver | Driving Modi KPI | Attributes (> 25 single KPI's)
Cornering Agility Physical Objective
+ Slowly increasing steering « Turn in (I1S0) (AVL-DRIVE™)
+ Constant radius cornering + Slalom - Maximum Ay [g] - Cornering [DR]
+ Double lane change ; : ’

- - » Roll angle gradient [°/g] «» Cornering Transient [DR]
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+ Brake in turn
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VIRTUAL DEVELOPMENT APPLICATION CASES
1. ENGINEERING DESIGN : ATTRIBUTE ENGINEERING
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VIRTUAL DEVELOPMENT APPLICATION CASES
1. ENGINEERING DESIGN : AI-BASE TIRE DESIGN
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VIRTUAL DEVELOPMENT APPLICATION CASES
1. ENGINEERING DESIGN : AI-BASE TIRE DESIGN
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VIRTUAL DEVELOPMENT APPLICATION CASES
1. ENGINEERING DESIGN : AI-BASE TIRE DESIGN

[Tire mold design and manufacturing]
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VIRTUAL DEVELOPMENT APPLICATION CASES
2. VIRTUAL VERIFICATION : DYNAMIC DRIVING SIMULATOR
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VIRTUAL DEVELOPMENT APPLICATION CASES
2. VIRTUAL VERIFICATION : DYNAMIC DRIVING SIMULATOR
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VIRTUAL DEVELOPMENT APPLICATION CASES
2. VIRTUAL VERIFICATION : DYNAMIC DRIVING SIMULATOR

"
GENESIS
MF Swift 6.2 M
[Vehicle Dimension / Suspension [Virtual Tire] [Parameters of 2021 _
K&C/Steering/Brake, etc] Ride Comfort]
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VIRTUAL DEVELOPMENT APPLICATION CASES
2. VIRTUAL VERIFICATION : DYNAMIC DRIVING SIMULATOR
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VIRTUAL DEVELOPMENT APPLICATION CASES
2. VIRTUAL VERIFICATION : OFF ROAD SIMULATION ot Sl Tre (557

Traction Force
Wheel Sinkage
Soil Compaction
Bulldozing Effect

Wheel Parameters

= . Road (base) resistance
2 Tire width — . Multi Effect
g Tire radius > 1o n::“:;:;?':; uitipass Efrec
Tire pressure bk e R -
Grouser height Wheel sinkage (Bekker) ¢ . , . I Real-time capable
8 Profile factor oil compaction resistance
e N v e —>] Tire resistance
z_ Wheel load e k-
& Steer angle Bulldozing resistance i
SRR R s T £
%_ - Feactor & brack i ‘\ g ' : S
R Density N N e
Cohesive modulus Soil modification
- Frictional modulus : m_!
8. Sinkage exponent > e et | Soil deformation
= - : Friction angle B e e
-20 -15 -10 -5 4 5 10 15 20 Cohesion stress
alis Shear displacement
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VIRTUAL DEVELOPMENT APPLICATION CASES
2. VIRTUAL VERIFICATION : OFF ROAD SIMULATION

Driving Resistance: Coast down

Driveaway: Full load acceleration

Longitudinal Acceleration

Vehicle Speed

_Longitudinal Acceleration

« Tyre rolling resistance
« Soil resistance

‘Vehicle Speed

» Acceleration performance
* Wheel speed fit

[ p—_

Time
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Performance: Braking

Driveaway: at HILL

Vehicle Speed

Wheel Speed

« Deceleration performance
« Wheel speed fit
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Vehicle Speed

Longitudinal Acceleration

» Climbing capability

depending on Soil
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VIRTUAL DEVELOPMENT APPLICATION CASES
2. VIRTUAL VERIFICATION : OFF ROAD SIMULATION
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VIRTUAL DEVELOPMENT APPLICATION CASES

3. STATUS MONITORING & MAINTENANCE
Cumausine Crestoeane

WHEEL BEARING

LWR ARM BUSHING
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VIRTUAL DEVELOPMENT APPLICATION CASES
3. STATUS MONITORING & MAINTENANCE
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VIRTUAL DEVELOPMENT APPLICATION CASES
3. STATUS MONITORING & MAINTENANCE
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VIRTUAL DEVELOPMENT APPLICATION CASES
3. STATUS MONITORING & MAINTENANCE

[2EE TA]
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VIRTUAL DEVELOPMENT APPLICATION CASES
4. VIRTUAL SENSOR

Data Science &
Machine Learning

From in-vehicle hardware sensors... The hardware sensor is being replaced by

software-based solutions
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VIRTUAL DEVELOPMENT APPLICATION CASES
4. VIRTUAL SENSOR
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DEVELOPMENT ACCELERATION
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