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Was macht AVL?

BATTERY

E-MOTOR

Public

COMBUSTION ENGINE

Powertrain?
- Connected Powertrain!

TRANSMISSION

CONTROL UNIT
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Herausforderungen fur den
Fahrzeugentwicklungsprozess

« Difficult link to real
in-use data

» Recalls necessary
for SW-changes

Office Environmental

Simulation Testing Laboratories Test Trips
Limited and In-Use
Costly real
life testing
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Die Entwicklungsumgebungen AV L giizo
erweitern sich:
Satelitteninformation wird gebraucht!

L

-_— Ry = 4 e !

: : Environmental
Testing Laboratories Test Trips

-
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Anwendungsbereiche der Beispiele:

l

Ubersicht der Nutzeranforderungen @

.
I_I_
GALILEO + GPS + GALILEO GLOBAL
REGIONAL EGNOS I
S
C 30s
Q
-
0 10s
u &
| .
o .
; 38
d
<

23.04.2007
|~ S
w -~
|
‘e
|
|
1
E
]

<10 cm 1m #F5m #10m =50m # 100 m #200m
Horizontal precision

Horizontale Prezission THALES

(12) Thales — Galileo Prog

Public

1) CO, Emissionsreduktion
durch “Connected Powertrain

n

\
)

2) ADAS / AD:
a) Szenarien erfassen

2) ADAS / AD:
b) Szenarien
am Prifgelande
Uberwachen
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Add 1) > EU-Projekt: —=- - CO, |

IMPERIUM

IMplementation of Powertrain Control for Economic and Clean Real driving emlIssion and fuel ConsUMption

Wie lange rollt ein LKW (40t, 80 km/h)
auf ebener Fahrbahn?

5

- 4 km!

Wie weit sieht ein LKW-Fahrer?

eHorizon Box .

ECU (e.g. ADAS)

Predictive Application

e

EC U (e.g. Transmission)

- Transmission Application
Besser weiter: FCU e :
. _ o eHorizon
Positioning Map patabase 6,] Engine Application ry Reconstructor
&) = ;
[j 50) eHorizon
v 4

Mit e-Horizon Technologie: | wx & o

Connectivity ?
ADASIS V2 Protocol
on
Vehicle bus (e.g. CAN) i

PLIbliC ADASIS: Advanced Driver Assistance Systems Interface Specification | GSV - GalileoNOW - nUtZen Wir die Chancen! | 08 OCtOber 2019 | 6




R =
R

Pa rt Of IMPERIUM CYCle (100 km, based on VECTO + Traffic)

anD T RAFFIC IMPERIUM
10 =
i 5
Target Velocity LO_ T
O
my 2014 traffic
IPMERIUM vehicle traffic
= - 140
£ —
=, - RS
2 ~130 §
5 . . R :— _________ I
g 120 & VFC_MY14 traffic
o D e |
S
-0 = | FCaMY14 no traffic
) o2
100 8 m o T —m— = ==y
| ; | | | = [ Fc IMPv. traffic I
10 NN P oYU I E—,SYS$e.— g0 5, T T TTTTETT
i i | i O
| o
| T T | T T , — 80
25000 25500 26000 26500 27000 = 27500 28000

Ego Distance [m]

Confidential Contract Number 713783 IMPERIUM Footer 9-Oct-19 7



FC in free flowing traffic

A

Fuel Consumption (FC)

~

CO,-Emission

[

Verbesserte Antriebs-
HW (z.B.: P2-Hybrid)

C

a,°
AVL &

FC with traffic

.+ 8to11%

__——7T

/’e“\.‘

B
IMPERIUM

" Verbesserte Antriebs- |
. HW (z.B.: P2-Hybrid)

Confidential

Bei gleicher Antriebs-HW konnte der Verbrauch

unter Verkehrsbedingungen um

 Bremsen vermeiden,\
Systeme
vorausschauend
\_ regeln )
~
J

ca. 5 bis 7.5% gesenkt werden!

No / free flowing traffic,

Testbed operation

Contract Number 713783

IMPERIUM

With traffic

>

Link: http://www.imperium-project.eu/

Footer 9-Oct-19

8

8


http://www.imperium-project.eu/

Add 2) ADAS / AD Entwicklung und Validierung:\\"AR
benotigt realistische Verkehrs-Szenarien:

3 sources of scenarios

Scenarios out of design
verification plans

Relevant situation from vehicle design

Scenarios from real road
driving

Relevant situation from the past

Synthetic generated
scenarios

Additional future relevant situations

Geeighete Umgebungsmodelle sind Voraussetzung

| GSV - GalileoNOW - nutzen wir die Chancen! | 08 October 2019 | 9

Maneuver /
scenario
data base

Description
Parameters
Fail/pass criteria (KPI)

Digitized Environment




Add 2a)"Dynamic ground truth” (DGT)-System j-\VAR g<<:
zur Erfassung der Refernz Szenarien

“ObJektllsten erfassen den Umgebungsverkehr

Public | GSV - GalileoNOW - nutzen wir die Chancen! I'| 08 October 2019 | 10




Herausforderung fur DGT:

Die Referenz muss sicher

richtig sein!

GPS-Receiver Position
(GNSS-Signal)

Kombinierte Position
GPS+IMU mit
integrierter Signalfusion

Public

531780 531800 531820 531840 531860 531880 531900 531920

. 3 ' > | - 3
' \ | . .‘u I S:

5213220 ¢ - = e ’ 5213220
20 meter Abweichung in
5213200 23 l er gemessenen Trajektorie §

L FUE

5213200

5213180 5213180

5213160 - 5213160

5213140 ol 5213140

5213120 - 5213120

5213100 5213100

531780 531800 531820 531840 531860 531880 531900 531920

Datum: ETRF2000 Austria 2002.56 | Projection: UTM-33N | Unit: Meter
Orthophoto Source: basemap.at
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Add 2 b): Aufgabenstellung am Prufgelande:
Szenarien am Priufgelande uberwachen

Public | GSV - GalileoNOW - nutzen wir die Chancen! | 08 October 2019 | 12




EU-NCAP fur "AEB” ist erst der Anfang!
“Validierung von ADAS - Systemen”

NCAP AND LEGAL TEST VARIATIONS

12000
Number of scenario variations
10000 from legislation and consumer
test
8000 Source UN-ECE [Oct. 2018],
without US and China
6000
EuroNCAP [Oct. 2018]
4000
2000
) e Emmm s N N

2017 2018 2019 2020 2026

m NCAP assumption legal min  massumption legal max
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Der Bedarf am Priufgelande:

1 I need tool support for ‘ ‘ I want to drive 1 I want to
guidance through maneuver, more tests in maximize my
to make sure that I fulfill all less time. 5y test efficiency. 5y

test criteria|.
75

minimize deviation from
target trajectory

constant driving speed

reproducibility

test plausibility &~



Die Losung: Manover-assistenz:

AVL InVehicle (319_286_RS.1) - <InVehCal> - Vehicle ParameterFile3.xpa * / Data - [Diagram Window1]

ute  Window

Help

SR

urement Control | B Data Explorer [ Calculator I CalcGrat f¥ Formula/Script Editor s Object Wizard

ADAS Test Run  Channels Maneuver execution X
@ NCAP-AEB
Elapsed time: 00:00:56
Keep current speed and trajectory until TTC is less than 4 i
e B TTC Vehicle Speed Traje¢tary Delta
& + ADAS - EuroNCAP =
RE 14 30
@ |5
>
Simulation Interface [ =3
(1]
8 =<4to4 =27to0 33 =i-51toi 5 «  <Edit Channel Nam ~
© S displacement )
=

Calibration Asst

00 Apas

Public | GSV - GalileoNOW - nutzen wir die Chancen! | 08 October 2019 | 15




Manoverfihrung am Beispiel "AEB”

File Edit View

ip o M|& e

AVL InVehicle (319_286_R5.1) - <InVehCal> - Vehicle ParameterFile3.xpa * -

[ADAS Test Run]

= TREIFILET (MemorylFile)

Jat0)dx3 nofe

Modification ...

Score | Valid | Co...

~
s

Refresh

i DNew v 1B COpen ~ W |~ | I = | b Design
(& Measurement Control ‘ﬂData Explorer [E Calculator [ CalcGraf J% Formula/Script Editor mf Object Wizard
ADASTest Run X
Preparston Common | Results | Attachments
V5 i ‘ (e
Reporting -
= -
b
x
Test Execution Name Total Resu Valid Measurement File
&) B CCRs.C a5 2 0"
Driver Guide & B CCRs.C 45 > 0
R O ‘ Name Tota... | Resu...| Valid | Score |
Settings ! ! I |
- [ AEB_CCR 25 -75 1 0
. @® | AEB_CCRs C_25._ 0 0
% | O | @®) | AEB.CCRs C 25 -50 1 0 0 0
Simulation Interface T~
0 @ | AEB_CCRs_C_25_100 1 0 0 0 ‘
O | @) |AEB_CCRs € 25 50 1 0o 0 o
o ® AEB_CCRY.C 25.75 1 0 0 0 ‘
O | @®) |AEB CCRs C_30_-75 10 0 o0
e e— O @ AEB_CCRs_C_30_-50 1 0o o0 o
& Prepare L) | @) | AEB.CCRs C 30100 1 1 - 0,75
7 -
g"“*"‘e“““ O | @®) | AEB_CCRs_C_30.50 101 -
Maneuver Assist... =
® Calibration Ass. [ @ AEB_CCRs_C_30_75 1t 0 0o o
0% Apas O | @) |AEB.CCRs C 3575 1 0 0 0
L 0@ |AEB_CCR5_C_35_—50 1 o o0 o
@ Base Calibration = v
& Erission
DEO
- | nj
2 g RODR| O M
% Prototyping Sec.. New Edit Delete | Cancel Save
¥ Development

Public

Aanagement

Aeigr yoelag =

B ADAS - EuroNCAP
By ALIAS - Task specific channels links
R INV - InVehCal Formulas
‘ ER MSC - Miscellaneous
EgTM - Time Based

\ « = <Edit Channel Nam =
‘ & displacement
K phi
B posTARGETEnd#
Vi posTARGET Start#
‘ v posVUTEnd#
B posVUTStart#
|| [erefTarGET®
| i refVUT#
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Manoverfihrung am Beispiel "AEB”

. AVL InVehicle (319_286_R5.1) - <InVehCal> - Vehicle ParameterFile3.xpa * / Data - [Diagram Window1]

File Edit View Measurement Param System  Extras te Window Help

iDNew ~BOpen ~W |~ ~ ip @ B |& T - =@ & = i kL Design
@ Measurement Control | B Data Explorer [ Calculator “: CalcGraf % Formula/Script Editor ! Object Wizard AVL InVehicle (319_286_R5.1) (PRELIMINARY)
ADAS Test Run  Channels | Maneuver execution 3 11 Channel-Browser
) TEIDATABASE (Data) %’
Preparation =% NCAP-AEB THIFILET (MemorylFile) £
pa O , Y
9C & Pre-Action -
— X . ]
Reporting i @ Satley trajectory i
% @& Reach Target Speed g
HESRRNREAD @ Keep speed and trajectory until TTC is reached :
(&) . ) 5 R 2
V. @ Keep speed and trajectory until AEB activates e ERphlmits
. B3 Db.Parameters
Driver Guide : ) 5
@ Wait for AEB to break the vehicle 5} Db.Scenario
R e (5} Db.Setup
'E 57 Db. TARGET
Settings J 55 Db.TestCase
% i v I3 Db.Vehicle
>
Simulation Interface 3
()]
(@] < = <Edit Channel Nam -
% ~vVUTlomega 15,000
E ~VUT|pos# 0,050000
Ao VUT|psi 1,0000
o VUTI 31,000
3 Measure
& Prepare
0 Mobile Apps
™ Maneuver Assist...
2 Calibration Assi..
20 ApAs
2 0BD
@ Base Calibration

& Emission

DEO
00:00:0 left B
& Prototyping Sec.. k] ®

¥ Development
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Manoverfuhrung am Beispiel "AEB”

. AVL InVehicle (319_286_R5.1) - <InVehCal> - Vehicle ParameterFile3.xpa * / Data - [Diagram Window1]

File Edit View Measurement Parameter System Extras Execute Window Help

iDNew v®@Open W |~ ~ip OM |&ifTile -~ 28|8 i B2 Design o

® Measurement Control | B Data Explorer [F Calculator *I CalcGraf 5 Formula/Script Editor &, Object Wizard AVL InVehicle (3 19_286_R5.1 ) (PRELIMINARY)
. ADAS Test Run  Channels | Maneuver execution X 1 b+ [g

~  TEIDATABASE (Data) %

Preparation TEIFILET (MemorylFile) &
. ® » : o

" e | Elapsed time: s
< : o

— E a
Reporting (PR -
. Waiting for measurement to start... Re-play in

z , - , 9

Test Execution g
- =

D 3

= 5 Db Limits =

; o
Driver Guide <3 Db.Parameters
£ Db.Scenario

X 53 Db.Setup
B3 Db.TARGET

+—
4
Ser-nngs — 53 Db.TestCase
& ﬁ Qv [ Db.Vehicle
>
Simulation Interface =
()
(@) - <Edit Channel Nam ~
% ~vVUT|omega 15,000
2 ~VUT|pos# 0,050000
A VUT|psi 1,0000
AU VUTY 31,000
3 Measure
® Prepare
0 Mobile Apps

@ Maneuver Assist...
E Calibration Assi..
U Apas

= 0BD

@ Base Calibration

& Emission
DEO
& Air path

» Prototyping Sec...

00:00:0 lft [N I I
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Manoverfihrung am Beispiel "AEB”

. AVL InVehicle (319_286_R5.1) - <InVehCal> - Vehicle ParameterFile3.xpa * / Data - [Diagram Window1]
File Edit View Measurement Parameter System Extras Execute Window Help
PP New v 2 Open ~ M |~ i O W | L iTie - | aE| | = i &2 Design
® Measurement Control | B Data Explorer [ Calculator *IX CalcGraf £ Formula/Script Editor & Object Wizard AVL InVehicle (319 286_R5. 1) (PRELIMINARY)
@ ADAS TestRun Channels Maneuver execution X B
I ~  TEDATABASE (Data) %
Preparation = TSIFILET (MemorylFile 5
o @ NCAP-AEB .‘,)) s oo &
9C E— | | Elapsed time: 00:00:24 :
Reporting . .
b Satisfy trajectory Re-play i
v - i S o]
% = =3
_ Trajectory Delta TTC g
Test Execution C
= : : g
9 5
(& ! ! £5 ADAS - EuroNCAP 2
Driver Guide : : B¢ ALIAS - Task specific channels links
i 1 E% INV - InVehCal Formulas
x — H B MSC - Miscellaneous
L 53 TM - Time Based
Settings = | |
1 1
. Q I i
(e 1 1
% > i i
Simulation Interface = : :
8 : : Edit Ch | N
- -
O ={-5to}5 #0to4 SEcHE hapuel o
= i 1 & displacement 0
2 S5 phi 91,349
»& posTARGETEnd#
& posTARGETStart#
@& posVUTEnd#
B3 Measure »@ posVUTStart#
° Prepare »& refTARGET#
0 Mobile Apps B refVUT#
@ Maneuver Assist...
E Calibration Assi..
20 Apas
= 0BD
@ Base Calibration
& Emission
DEO
A Airpath
% Prototyping Sec...
® Development
Measurement active: \ =
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Zusammenfassung:
Galileo kann hier uberall helfen!

Ubersicht der Nutzeranforderungen (© 1) CO, Emissionsreduktion

,_L
T durch “Connected Powertrain”

GALILE(:]:I GPS+4 I GALILEO GLOBAL GPS/ GLONASS 9 e-HOFIZOI'l:

REGION! EGNO

=— P
- A -
IMPERIUM
2) ADAS / AD:

a) Szenarien erfassen

Antwortzeiten

—
2 -
|
0
"
v
1t
'S

2) ADAS / AD:
b) Szenarien
. am Priufgelande

10 cm “1m #5m £10m £50m 100 m #200m

Horizontal precision U be rwaChen
Horizontale Prezission THALES

23.04.2007

(12) Thales — Galileo Prog

- Verlassliche Ortsangaben mit “Selbstdiagnose”
- Objektlisten der Nachbarfahrzeuge bereitstellen ?

Public | GSV - GalileoNOW - nutzen wir die Chancen! | 08 October 2019 | 20




