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What is a Digital Twin (DT)?

DT definitions

1 DP Q Many

= Digital Prototype: Generic start condition for DT - Standard calibrated model @ <> Real

< Vehicles

= Digital Twin (DT): A digital representation of a physical system that is kept

SYNCHRONISED (updated) with the state of the physical system — 1 DT
+— > for each
= Digital Shadow: Telemetry data from the vehicle to update the DT «— Q Vehicle
DS Data

How is this telemetry data used

= Online data: To perform predictions using the current state of the vehicle
= Offline historical data: To update the calibration / parameterization of the DT
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Why Digital Twins?

Fast DT High Fidelity DT .
.. : L. Common Attributes
Future prediction Detailed Investigation

« Fast x1000 RT execution « ~ RT execution « Self-Adapting models

« <5% Accuracy » <2% Accuracy « Investigation of any
current or historic
vehicle/component

« Future prediction of key « Accurate representation of
variables for vehicle vehicle for virtual
control / management diagnostics and tuning « High speed comms with
other cloud resources
Use-cases Use-cases
« Offload compute from
« Look-ahead for control « Complex issue vehicle
(thermal / driver aid diagnosis and anomaly
etc) detection .
* Fleet level calculations and
interactions
- Fleet management - Software update
prediction algorithms validation
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DTs and Simulation Speed Overview

High A = BOOST and FIRE DTs are possible, but

updating such models automatically is
N Eso Simulation (CFD) not easy
D
é 1D Simulation = Focus is on RT or faster models
= (e.g., crank-angle based)
g
= NextETRUCK Digital Twins need not be
E Physics based models Models full fldellty models of the
= , %_&;%,} full physical system
= "f
a Ei Semi-physical model
§-fd _%E[%%}@/ emi-pnysical mo ESW . DTS need only
[ | - Have enough fidelity
=2 e B
= - Execute fast enough
« Model only systems /
Low . NN :
Low S Simulation Speed < High outputs of interest

M Slower than real-time Pﬂ Faster than real-time H = to fit the use case
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What are the challenges?

Key Issues

= Live communication between cloud and vehicle
— Speed / Buffering / Data integrity / Security

= DT creation and update methodology (automation capable)
— Calculation of delta models

— Re-parameterize models (inc maps)

= Traceability of models/parameters

= Automated Pipelines for:
— Processing large amounts of data
— Parameterizing / generating updated DTs
— Cloud capable model deployment and execution
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Digital Twin development timeline

Digital Twin
[1:1 Sync’d Models]

System Definition Digital Prototype 1 2@

Fast
Digital Twin

Digital Twin

[Model Framework] [Generic Models]

L

. Device.CONNECT™ Device. CONNECT™
SL/Cous Tt 8 =
oad 1= 7 -
Smart Mub Framework: Smart Mul Message Broker  Framework.

o : 3
I Diq::lital Shadow I

[Telemetry Data]

Supplier data i =g ey R CRF ) IM$
22277 BRRe o T mm i wh s W wg
wh Wk e wh

Component Test Fleet '
Testbeds SOP Fleet

Development phase I Post-Production
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CX] ¢ nnam

NextETRUCK Fast DT Cloud Architecture Overview ZFIRLICK

Physical Vehicle

W

CHARGE
INFRASTRUCTURE

-
On-demand DTs Management
g [1000x Real-Time] Systems
p
Real-Time Streaming DTs ]
N I
/
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Next generation E-Truck demonstrator project 7zEIRUCK
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4 year project with 18 EU Partners

Develop:

= 3 Live demonstrators for 6 months 1
— Ford (Turkey), Irizar (Spain), DAF (UK)
— New required hardware and software

= Digital Twin Development Framework m» ——

= Full Fleet Management Framework e ——

CERTH
TNO
VUB

ERTICO

| o= |

POLIE

ERTICO

POLIS
POLIS

This research has received funding from the European Union’s Horizon 2020 research and innovation program under grant agreement No 101056740, under the title of NextETRUCK.
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NextETRUCK Project Specifics

- GVW 7.5-20T e
= 2-300km/day .'

= Overnight charging 3 - o= o]

= Delivery cycles S l@” 9 \\ o

— Refuse / Variable delivery (Fixed base only)

w . FORD OTOSAN
@ GOLCUK PLANT

L 2

— Depot - depot (Fixed end-points)

N

(. a.

Project Goals
= 20% TCO reduction
= 10%+ improvement in energy efficiency

= Development and demonstration of new technologies

FORD OTOSAN
ESKISEHIR PLANT

Total:
10 km x2
Round trip

Urban Usage:
20 km
(100% of the
total task)

Total: 198 km

Urban Usage:
21 km
(10% of the
total task)

Intercity Usage:
177 km
(90% of the
total task)
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Automotive SiL Components & Workflow

Data Sheets + Measurements

Simulation Models/
Plant Models

DBC, Ldf,...

Controller

S/W,
Models &
Interfacing

Develop

FMU/FMI Converter

(x=2 fmi format)

&
(5]
£
0]
o
@
c
@

=

=
o
E
o
=
=
o
D
o

Controller S/W

Model Development
Code Generation

Integration &
Generation of vECU (FMU)

N

| Integrate |

FUNCTIONAL
MOCK-UP

Simulation
Models /
Plant
Models

ﬂ! Simﬁfa-tion
e >

Communication =
Models

Restbus

powertrain configuration and integrate
into the platform

Virtual xCU

(]

Wojje|d Uoie|NWIS-07)

Execute li

Virtual Testing Assistance

Usar interface Cycle Generation & Road

Converter

Deployment
to Cloud_ ol

Calculate a RDx
5 E ,

Test
Execution

Cloud services
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NextETRUCK DT Workflow

Testing & Optimization Co-Simulation Environment Model Creation
@ s ﬂ Digital Prototype Creation
ah & & “ Local or Cloud deployment @ )
End Users = : , : i
= |- AITestfmg& : | < I R s i
_ -Optimization l z z
Automation Web GUI o GuUI i
( pevOps Pilot - { * @E] R
€@ D7 Creation & Update 4P - Fidelity g g | T f fm]
Digital Shadow Data ,, = e e i-
] [ AI Based i
Processing . Cha adtfi-.\m?ii’ﬁti x & . — ‘
CONCERTO 'Reparameterizati ujation MA :
@ N ' iheers  SSIMULINK'
Communications
Device.CONNECT CAMEO for SiL Model.CONNECT (@ CRUISEM
‘ = ‘ o ‘ Model & Parameter Management ‘ ) @ ‘
|
5 &2 &2 @& Parameter Management e Model Management
REAL VEHICLES iy CRETA Initialization and Calibration variables DB Managers O GitHub  FMUs and Whole Vehicle projects
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NextETRUCK high fidelity generic model base (FVVCP)

Platform Specification
Vehicle

I vehicle
Vehicle Long Haul truck (14 to 40 tans) - J‘E

Rolling resistanice / power at 85 km/h fr0=0.55%
(flat road) 90 kW @ 40 tons
Gearbox 12 Gear AMT
Final drive 314
Engine speed at 85kmh@12 gear 1100 rpm

Frontal area / cw 9.8m* / ew=0.50

Tire radius (dynamic) 0.525m

Platform Specification

Engine
| 4swsrence |
Displacement 1L
Power 314kW@1900RPM
Torque 2100Nm@1100RPM
Brake Thermal Eff. 45%

Peak Firing Pressure 200 bar (operational)

Fuel Injection Equipment CR-1800bar
Turbocharging Single-Waste Gate
Charge Air Cooler 1 Stage (indirect)
EGR e
Compression Ratio 18:1
Exhaust aftertreatment DOCHDPRs iR eAsH

(EUVI and Chinavi)

Engine concept strategy Simple and low costs.

Platform Specification
Hybrid System

Architecture P2
E-Motor size 1 x 125kw (peak)
Battery size 15Kkwh
Active battery cooling Yes

WHR Ne

Pure electric driving from stand-still Yes
Electric sailing Yes

Platform Specification
Cooling System

400V cooling

530 M 986 mm 26 mm

530 o x 986 i x 26 m ol
Suction: SCOK @ 3,0 barA
Diacharge SH 10K @ 15,0 barA
‘Speed: 7000 1pm
Cooling Pawer: 7.0 %W
s R, skdo; 100 kP © 0,09 ks
I Al side’ 0.2 kPn © 1,07 ko)
Heat rejection: 400 W/K

AC-Condenser

100 kea @ 0,033 ka/u
colant sde: 63 kPa © 13 /min
e fejaction: 300 W)

p. s, side: 33 kP 0 0.043 k/a

ACHBY Chiller with EXV

AC-Evaporator with TXV "o Ai sid: 0.1 k5 B 400 ks
Mot rojoction: 700 WK
LT Flec. pump - 250 W LT Hec. pumg -~ 150 W
o Cabin Elec. Pump - 100 W M Elec.Pump - 250 W
s 1 Moch Bump. - 4000 W. Cabin tioc. Pump - 100 W
HI Hoc. pump - 4000 W
cabin e i odel was st 1 ol iffernt powertaaln voriants

Platform Specification
Vehicle

= Alonghaul truck (4x2) with a semitrailer (3 axles) Is considered

van

&0 @ e

Vehicle mass kg 40000

Frontal area m2 9.8

orag confcent - s N,
Rolling resistance coefficient Yo 0.55 Vehicle Re: Power

Wheel radius m 05255 | L mmavaum

—

Vanicie Vaiocty (ipn)

Vehicle Model

Electrical Network

The electrical network cansists of the 400V network
and the 24V network

* The 400V network is connected via a DC/DC to
the 24V networl

i
;
i
15

+ The 24V auxllaries are supplied via the DC/DC 400V network

~ Power peaks are covered with the 24V battery

* The power consumption for the different
elactrical auxilaries s an output from the VTMS
model and an Inpt to the vehicle model

Most of the auxiliaries are pumps.

The pump power depends an the cooling
circuit temperature and cooling demand

EAS Layout Cruise™ M

HeposerL

SCRD0sers

The MoBEO EAS s a 1D physical madel
for catalysts, filters and pipes:

Allows for real time calculations

Physical madeling of catalytic performances (deNOx, NO2
production, NH3 oxidation, N2O' productian, soot storage .)
and thermodynamic states (temperatures, pressures . )

changes In  geometries and boundary

AVL engineering know-how & data bases
Each catalyst madel from database reproduces the
performances of a real, representative catalyst

» Thermal parameters are chosen to reflect layout
based on AVL know-how (Inline, Box, s-type)

Effects of NH3 uniformity are captured by parallel computation Avallable measurements/inputs are used to

+ Define Layout
fwe zones + Guida the selection of elaments from database
+ Refine catalytic performance and thermal behavior

Platform Specification L
Engine

ICE MODELLING APPROACH IN CRUISEM

R — |

S — Y s

B .
Ve VA T VY e

 Gombustion model (semi-empiricalmode):

OO oo T i delay 00 e Combushon vekcy ' ¥ o)
e o . £ mim
B~ EEEE
B o
* ssion moses (s, €0, TG a0t R
[ A — Zke

P

Vehicle Model C
M

Overview

‘The vehicle model consists of
* The drivetrain
* The mechanical auxiliaries o

* 24V and 400V electrical network with electrical
auxiliaries

» Cycle definition T

Driver . (/]
Corresponding controls )
. Heu i '

-v
.‘.

High Fidelity 400V
P2 Hybrid Truck
Model

Vehicle Resistance and brakes
Calculation of resistance force

Vehicle resistance

Parameter

G drag force

rolling resistance force
Pairt,

Fy gravitational foree
bt brake force
€ = G0+ CraVyen alr density
air resitance fctor
Front = muengeos(a)er vehicle front area
Eyrad = mychgsin(a) 4 ... neceleration of gravity
o fstance factor

Resistance Force P

Uinear velocity dependent rolling
resistance approach Is used

= Favay + Fratt + Fyrad

Vehicle Model

Controls

Controls
The controls system consists of following subsystems
+ Shifting

~  Shift line definition

~ Cluteh actuation S b a

) ;n::T;E ramp dawn / torque ramp up (engine + e-motor) Shiting Thermal
thermal derating of e-motor
Thermal derating of battery
Battery current limitation
« Heu
Hybrid contral unit for £2 application
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High Fidelity Digital Prototype

Testbed or Vehicle Configuration
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High Fidelity Digital Prototype

Choose FMU components

AVL Smart Mobile Solutions {(194_1648_Ré6.1) (PRELIMINARY) |
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High Fidelity Digital Prototype

Initial Parameter Setup

Parameter

LPACANIDRO Setup  Initid X Tarestie Factor  Summary seaus  MCU-Comarat (1] HCU-Coreol (2]  HCU-Comseci()) VN evaliaticn  ICT svaiustion  [AS evelustion 45 status  [ng-EA5-Control  Simulation {ontrol Window ¢ > @
Initial Parameter
o Model IO\ 0 EAS, General_Settings Heset al.y &
© Model JO.MDLIOVEHICLE IN Vehice Reset.v A
© ModelIOMDUICUNPUTSIZM.SW Resoty A
ol ICMADUIOLILGID Gcot |8 a 2
© Model I0HADUC ULGIobaIRass MAN.y A 1,00 ~ | TACAL_RASEL (HCU Bare.DC
© ModelIOMDUCINPUTS IM.T N 1Ty 2500 deaC e 5 L \caorrs meter Changes)
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=
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Smndaton Control Window @ ModeliC:} urface Loacing N+3_gpl.v A 077 g1 I | Bi Camendpp - Fomulae A
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High Fidelity Digital Prototype

Main Control Window - Manual Control

satrol Window

sessn

Lood Model Parameters

T3 Meamire

& Prepace

L Mobde apps
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] oo pm
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] a0 Nm
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U 00

car [B 112374 s 677 el 0]

Ambient Controls

Anbient Tempentws M2 K
Ambient Messre 00 P
Anbiere Howenity Q00
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Controller Parameters

MD P Gaire oo

MD 1 Gar 0,050

MD L Gan:

MD Threshoss 500 Nm

K S AX Z:RLoesgn

o CaleGral 5 FeveulaiSe

Engine Performance
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e
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High Fidelity Digital Prototype

Main Control Window - Cycle Execution
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High Fidelity Digital Prototype

Calibration/Tuning Example
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High Fidelity Digital Prototype

Post-processing Example
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CAMEOQO for SiL Interface for NextETRUCK
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2.5 min delay - 15.84kWh
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Durability

A

Trade-off visualisation

Energy Time
) Energy Consumption _
High — \ Durability Index - High
Durability condition:
Energy Durability  Energy throughput
KWh I / Index Discharge-rate (max)
Temperature (max)
Low — } } } —+ Low
0 2.5 5 10 15 20
Max Vehicle Speed Min Durability Min Energy
reduction allowed to impact Consumption

maintain traffic flow

High fidelity Digital Twin with map API data access
» Predicts speed profiles, durability effects and total energy consumption
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AVL 3

NextETRUCK Project

Secure Bi-Directional Communications
System Overview

Public



Energy Consumption

ITNG -

(1

API-request containing
journey and vehicle details

D

| - C— y |

API-response with
User request for
Energy Consumption
estimation

7

predicted energy consumption

EC DT Usage Workflow

_CaH NNG-
Informat;i

&
MQTT-Broker

API with journe,
on to request route,

(6

AVL
On Premise

o

Mobility-API {5}

3. Request route via NNG

|

4. Simulate route with
AVL Route Studio

1

5. Calculate energy consumption
with AVL Fast Digital Twin

R = /

ké‘
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Secure Data Transfer with the Cloud

Real or Simulated AVL on-premise solution Cloud Environments
Vehicle
Public 5G Inter cloud comms
Workstation
Fedetennee TDE- Microsoft Azure, AVL On Premise, etc...
Screen ggﬁ&':fg;pl’pted Container Container

Raspberry PI § |

Device Connect B
Framework (DCF) Encrypted
HTTPS

over Container
TCP-IP
Smart Hub
OR CAN e MQTT-Broker
SIM Card
Double Encrypted
Real Vehicle Cellular/GSM

Device.CONNECT System

Signal <> CAN
conversion block

usSB 2 CAN

I

Validation possible
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AVL 3

Innovations on
NextETRUCK




Automation on Testbed/From baseline data
- Full Fidelity Digital Prototype creation

CAMEO on Testbed

Component
Testbed or High Fidelity Tuned HF Digital

Manufacturer Models Prototype
Baseline data

Errors to DoE
data minimized

CRETA

Parameter Storage

* Not performed on NextETRUCK project
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Automated High Fidelity DT Tuning

Auto-Tune Physical Model Parameters inc. Maps (Components & Controllers)

E-motor efficiency map, PID controller map, battery ageing map... etc

(]

(]

Easily set limits and criteria to
Auto-generate complex map shapes

AI based map evolution to quickly get
the best physical match

No manual intervention necessary
and up to 80% time saved compared

to manual tuning

g

~ U
%
2
A
24
8 o
e A
g e

= Auto generate maps Simulate
to minimize errors._ " | Cycle
T £ L TR B J\ . |Peak
Calculate new maps
t with ML Active DoE Calculate Errors  gpr A

Response VS Measured data
delay T90 Overshoot P KPI B

Train ML Undershoot

model of « o

behavior L KPI D
> ntegral "

trends




Automated Fast model tuning (from High Fidelity model)
- Fast Digital Prototype creation

CAMEOQO in Simulation

Tuned
Digital
Prototype

Fast Tuned
Models Digital Prototype

Errors to DoE
data minimized

CRETA

Parameter Storage
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Fast DT of Truck Energy Consumption

e o o e o e e o e e e
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Variation , : e I
Parameters I Battery Charging im 1
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I ; VTMS i VTMS Control {2} :
|
: '@ Cabin Driver mi 1
|
I Bl Auxiliaries |
1 |
1 B Sub-system x iﬂ 1
1 1
|
|
|
I

Al-based Behavior Modelling Access to dataset management




Variable Acceleration and Speed ramps for EC Characterization
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Range Prediction based on "On-Demand DTs"” (ca. 1000x Real-Time)

=
E Fast DT Results for Cycle
2 .
E | Energy Consumption
@ i
G | <3% Error
=
: =
| x,
: ~N 30, MoGQO =20 0 S L
i I| ' |
= A : 1
= ; D 200/ o
=, : k] : :
% E‘I 100/ |-
m : [T} -
-OI : ﬁ I
@ m g ] P [ P B T
2 | 3 E |
) : g £ 100 [l -119.07
3] : [ & — e~ = -119.36
c : P [ 119.66
LIJI . l l ‘ ‘ l l l l . 6 .200 e T A I ) A
< o 500 1000 1500 2000 2500 =~ 3000 3300 D '
Time [s] <(I :
S -3000
== Predicted (Offset for clarity) %000 0 20000 0 20 P e R T - R RN T
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— ACtual esistance [N] n_ Coolant [degC] bin_Air [degC]
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Automated Fast DT Tuning

Fast DT Results for Cycle Energy
Consumption <3% Error

= For fast DT o

100

Logged [W]

— Empirical - Almost no setup necessary

1 -100 -
-200
-300

| -400
-500

u Ad Va n ta g eS 6 560 1000 15‘00 20:30 25|00 3(;00 3500

Time [s]

A_PwrBatAct

— Semi-physical — Formula constrained symbolic regression models
(Reduced drift, better extrapolation)

[kWh

o o

— eg F(x,y) = Ax2 + Bxy + Cy3 + D where A to D can be constants or ML models

[AN*)
S o

used_BatAct

gy_|

o
S

A_Ener

— Built-in Model error prediction 0 : " "

— Integrated hull calculation shows if interpolating or extrapolating and how much \

100

— Models compiled to FMU, C, Python and Excel for running in any
environment

att (kW]
[=]

— Fully automated via DevOps Pipeline, just feed new data!

Pwr_Batt
=]
=]
|
{
N
===
ey
289

— Including pre-processing of “messy” road data

-40

-40000 0 20000 O 20 40 -10 0 10 20 -10 0 10 200 10 20

A_F_TotWhi_R Temp_Amb [degC] Temp_Delta_Batt_| Temp_Delta_Ca V_Veh [m/s]
esistance [N] n_ Coolant [degC] bin_Air [degC]

=  Actual
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Automated model tuning (from vehicle data)
- Digital Twin creation

CONCERTO CAMEO

Tuned Re-Tuned
Digital Prototype Digital Twin

Errors to logged

Vehicle Data Data cleanup data minimized

Tuned Re-Tuned
Digital Prototype Digital Twin

CRETA

Repeat every month to update models Parameter Storage

| | 12 September 2024 |



Model Validity Metric for DT updates Ww
Base

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
1 1
> Base >
3 3
4 4
5 5
6 6
7 7
8 8
9 9

=
o
=
o

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
1 1
2 2
3 3
4 4
5 X
6 6
7 7
8 8
9 9
10 10
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Exercise (please contribute, you know you want to!)

= How to handle multiple DT updates
— ie How best to combine different updates?
Update high fidelity, then recreate fast DT?
Delta models? Full new model?
Should you be able to “go back in time” with single model?

-l

What should be done in the areas not covered by new data (extrapolate? blending? Keep base data?)

Full extent of possible
vehicle operating area
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Automation of SiL project creation and DT deployment

AVL DevOps Pilot Pipeline

Hardware
Models 53 Deploy = Digital
...... a 28 2 DT Shadow
[ fr; DT Creation upload
o éca@ H Automated Configuration Builds —
...... |/ T
R ) Data
A ' Auto build the Project Cloud SiL Upg_la_lte Process
Variant/ | Toon for specific ~ ing
Parameterization Environment ;
Repository = 7 Configuration ™
e 'i 'i Orchestrator \1 on Premise
Released / Tagged Project LN
e’i Versions g e TN file
o I Confi ti
...... 4 0;' Fi?gjlzcéon Automa_ted
Repository Paaglng N »}
P
Controller
Models EIE.E Q > .
1-F Concurrently in
Traaes 'i 'E'c';j 10000 (Semi)-phy5i03|
test environment

@
:

DCU

e 10 T , da N
Test HCU L
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AVL 3

Summary & Look Ahead

Public



Supporting your full SiL Pipeline!

(7 FIRE: Full 3D CFD Simulation Suite
=2 BOOST: Full 1D Simulation Suite
CRUISE M: Easy Creation of High fidelity vehicle models (inc. FMU creation)
Model.CONNECT: Deploy Co-Simulations in any environment
— Simulate over multiple sites if FMUs can not be shared
CAMEO for SiL: Front-end for SiL execution and Tuning of DTs and controllers (inc. maps)
— The power of Al based testing for reduced simulation times and better models
— Robustness analysis for tolerance stack-up analysis
CRETA: Full development lifecycle Parameter Management
(% CONCERTO: Powerful Auto-report creation and data analysis
Device.CONNECT: Secure real-time cloud communication
(i) DevOps Pilot: Automated SiL Deployment to cloud
— Including Auto-Deployment and Auto-Tuning of DTs to SiL environments
set in touch for LIVE DEMOS or to learn more!
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Publicly declared SiL project partners

= (-3
Reference HMC HYUNDAI Reference Bosch/Wuxi

SiL Configuration: SiL Configuration:

) ) ! . .
- Gasoline ICE 3.5L V6 with Automatic SiL Environment Vil Testing hsisance - 4BV Mild-Hybrid with Automatic Transmission

Transmission

Success story

Success story AVL successfully integrated all the plant madels (i.e.,
HMC successfully performed calibration, validation & Restbus Engine, EAS, Hybrid Component & Automatic gearbox) *
optimization of maps/Curves of controller software using and 3 Virtual Control units (i.e., ECU, HCU & TCU) into =
AVL SiL Environment by integrating their corresponding the AVL SiL Environment and handed over the complete % siL
plant models, Restbus simulation model & Virtual ECU virtusl ECU SIL enviranment to BOSCH WUXI to perform their SiL | Project
together in the closed-loop. {EI':} - activities. 7

Project =
Uses Cases: Use cases
+ Stationary Response - + RDE & Drivability

« Transient Response
+ RDE Concept Validation

+ 48V Mild Hybrid
+ Robustness

AVL'’s value proposition Execution Environment AVL’s value proposition Execution Environment

Complete teol chain - Complete tool chain
Creation of missing simulation models like Actuators + SiL Setup

On premise
- SiL Setup P + support with calibration & modelling expertise

@ M S @

Reference GEELY GEELY AUTO Reference AMG SiL Environment
SiL Configuration: Sil— EnVi ronment SiL Configuration:

- HEV Energy Management System

On premise e -

support with calibration & modelling expertise

Internal

Internal

ual control
- Hybrid Configuration units

Success story

Success story

ot
AVL successfully developed & integrated all the plant hactresment| | AVL successfully supported AMG to perform calibration
. " = User Cantrals.
models (i.e., Engine, EAS, E-Motor, Battery, DCDC e and Validation of Controller software using AMG
PL=N
Convertor & Transmission model, ... ) including Restbus e <:::> defined SiL Platform - based on Silver & ECU Test

model & Virtual Contrel units from Geely into the AVL Virtual Interface(viF)

S
. Project
SiL Environment and handed over the complete SiL Uses Cases:

environment Geely to perform their SiL acti

« Stationary & Transient Response
+ On Board Diagnostics
+ Hybrid Optimization

Use cases

- Power performance & Energy Consumption
+ Overall Thermal behavior in different modes
* Robustness

AVL's value proposition

= . * SiL Setup using AMG defined tools & their models
AVL's value proposition Execution Environment G P -
with Virtual ECUs

+ Complete tool chain
« SiL Setup
- support with calibration & modelling expertise

Virtual

« PTE Engineering Support
On premise Jpen Iﬁ + support with calibration & modelling expertise

+ Test setups based on the requirement

Internal / 2 L 3 Internal
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Thank you

AVL 3

www.avl.com




AVL 3

Q&A




Contact

O

LOCATION

Graz

AUSTRIA

PHONE

+43 (0)
6644419755

EMAIL

leo.xenakis@avl.com

&

WEBSITE

www.avl.com
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, © =
AVL 3 | Experience Cloud

Enter keyword

Home Portfolio Learn & Support Contact Us

Optimize your workflow to spend more
time on the really important tasks

AVL SiL Suite

Needless to say. Ground-breaking innovations like
autonomous driving, adaptive velocity control, and

sustainable e-vehicles are catapulting mobility to the
next level.

Read more

Experience Cloud - the interactive platform to explore, try & learn more (demo setups will be made available)

Public / 92 | | 12 September 2024 |
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