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Simulation results
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Meta
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Meta
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Different terms for
meta information:

Test case, KPI, curve ...

No integrated
presentation later

Data Peparation

Data Preparation

Different data formats

Different analysis
procedures / tools

Storage in different
databases

Evaluation /

Analysis /
Reporting

Evaluation /

Analysis /
Reporting

Joint evaluation or
comparison requires a
great deal of manual
effort



Introduction of Joint Data Management k! SDM

Digital Twin DIGITAL TWIN

No digital twin without a consistent data structure and linking
of meta data.

Economic Efficiency / Compliance P

Manual processes / comparisons / reports are expensive
Regulatory pressure

Challenges of Al Integration
Al can only work if data is structured, clean and
contextualized. Data becomes very valuable

k!SDM
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Joint DM System: Solution Approach k! SDM

Meta
Information

Meta

Information
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Introduction of Standardization / Master Data Management (MDM)

« Same terms / IDs for (context) information
Test cases, Parameters, KPIs, Properties, ...

Why?

 Basis for joint presentation and reporting
Due to the identical description, a uniform presentation/navigation is possible.

« Reduces data conflicts and inconsistencies
MDM ensures a “Single Source of Truth” - a central, reliable source of data. Test and simulation
use the same identifier.

« Lower error rate with automated workflows
Automation is becoming more reliable, and less reworking is needed.
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SCALE X — . (2]
RISDM % confiouation \/ &
.
o.:.- MDM -
MDM attributes
M Attributes
i= Drag here to set row groups Quickfilter
u Requirements State :  Identifier ¢ Name i Compone.. 4 i Source i  Datatype Display unit H
W W v %  External / Intern: %7 v
u Test cases 'ﬂ' Main_Location_ID Main Location Requirements attri... ﬁ External TEXT
] Customer test engineer name Customer test engineer name GRID attributes i External TEXT
@8 Attribute components [ ] test111 test111 General &5 Internal DATETIME
Q 1.0.00.0.0.PROJECT_TYPE Project type General fa Internal TEXT
u Attribute value lists 'ﬂ 0.0.00.R.0.GENERAL_INFORMATI... Simulation Walltime General fa Internal MUMEBER h
o 1.0.00.0.0.LOCO_PARAM_OVERLAP  Barrier overlap General =5 Internal NUMBER
n Attribute values ﬂ 1.0.00.0.0.LOCO_PARAM_RUN_AT.. CFD Velocity General ﬁ Internal NUMBER
o test.loadcase_abbreviation test.loadcase_abbreviation General =% Internal TEXT
E Calculation rules o YES_NO Yes No General &% Internal TEXT
'ﬂ PRIORITY PRIORITY General ﬁ Internal TEXT
:-oé Disciplines (] 1.0.00.0.0.PROJECT Project General 2% Internal TEXT
'ﬂ 1.0.00.0.0.LOCO_PARAM_RUN_LA.. Label General ﬁ Internal TEXT
@ Data classifications o SUUID SUUID General &% Intemnal TEXT
Q 1.0.LE.R.OVEHICLE_OLC_BPILLAR.. OLC B-Pillar lower left optical General fa Internal NUMBER G
& Result 'ﬂ 1.0.00.0.0.VEHICLE_SPEED Vehicle Speed General faln‘[emal NUMBER km/h
Q 1.0.00.0.0.BARRIER_OVERLAP_FE..  Barrier overlap General fa Internal TEXT
m Project 'a' 1.0.00.0.0.LOCO_PARAM_RUN_AT.. Discipline General fa Internal TEXT
(] STYPE STYPE General 2% Internal TEXT
. Add-ons ] 1.0.00.D.0.LOCO_PARAM_1.0.00.D..  Vehicle speed General 2% Intemal NUMBER km/h



Joint DM System: Solution Approach
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Data Preparation

Data Preparation
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Same Evaluation Routines Wherever Possible

primarily KPIs, reworking of curves, images, ...

Tools / scripts can be managed and versioned in SCALE.sdm

£ Configuration. v
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Python code: -CNCAP AOP Seite 52 Bauch Ergebnis 001

12
13

15
16
17
18
19
28
21
22
23
24
25
26
27
28
29

cisc.

max_df = max{abs(float(args[@])),abs(float(args[1])))

# Left side crashes
if args[4]=="RI":
# check if data is missing
if args[2] is None or args[2] is None :
raise Exception(“Daten fehlen™)
#return max value
else:
max_df = max{abs(float(args[2])).abs(float(args[3])))

if max_df »= 8.848: result= "capping”

else:
res_rib = 1.@+(max_df-9.838)*(1.6/(8.838-8.848))
result = round(max(2.2,(min(1.8,res_rib)+modvc)),2)
return result

-CNCAP AOP Site S3 Dunmay Ensalins,001
-CNCAP AOP Site 52 Raat Ergebabs 001
--CNCAP AOP Site 51 Reat Ergebnies 001

CAMEAD AND Citm WAC Protmm s s Dmms e A AT

May 29, 2024, 1:59
May 29, 2024, 1:59
May 29, 2024, 1.59

o

Alcs A AR A 1.

ra
LaJ

Detats ”»

Narne:
-CNCAP AQP Site W6 Oummy Result 001

Description:

1.3 1.3.2.8 Overall rating for the side
mipaot test against the mobile defpar
intible barner fest aganet the mobile for
set un [ tater Al hte 2.1.3.

Irgal test altributes:

(({x1).5{x12 S{x.3) R.0O.CNCAP_SID.
HEAD_RESULT 001

(11x1]) S{x22 S{x.3) R.0.CNCAP_SID.
CHEST RESUILT,001

(({x1} S{x33 S{x.3) R.O.CNCAP_SID _
ABDO MEK_RESULT.0C1

(1(x1} S{x12 S{x.31 R.0 CNCAP_SID_
DUMMIYFICS, 4D.001

{[{x}) S{x12 S{x.3) R:0.CNCAP_SID_
DEPLAYMENT_001

Versuchsart

Result test aitribute:

~“CNCAP_2113. S{xx).S4 2.1. D MBYRROD
SET_MY_REUSLT_BEET SYSTEM_FAILURE.
EISD1

Versuchsart
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Joint DM System: Solution Approach k! SDM

Use of Al: Image Labeling / Automatic Checking

Data Preparation
' » Reduces manual effort/ scalable
Automatic labeling recognizes and assigns images directly during import - no manual

maintenance required.

« Ensures consistent data quality / Reliability and data quality
Pre-defined rules and Al models ensure uniform terminology and classifications.

« Basis for further automation and analyses / reporting
Standardized labels can be used in additional processes such as quality checks or data
analyses.

Data Preparation

Additionally

« Evaluation of content

- Anomaly detection, ...

SCALE-:

PRE-TEST
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Data Preparation

Data Preparation

SCALE-:

Use of Al: Checking Curves / Time Series

Some advantages as image classification
Adding channel numbers

« Automatic recognition of measurement errors and outliers

The Al checks curves for gabs, jumps or implausible values due to faulty or missing

measurement data.

- Validates curves against expected patterns

Deviations from the typical pattern are recognized - for example inverted or distorted

curves.

« Evaluates the quality of the curve

rather than just the content
Along with classification, the formal
quality of the measurement data is
also checked to filter out incorrect
data records.
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Introduction of Joint Data Management
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Test Results
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Different terms for
Simulation Results meta information.
No integrated
presentation later
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Data Preparation

Data Preparation

No uniform terminology
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ﬂ SCALE

Introduction of Joint Data Management

scaLe —
RISDM B e v wev & = 2 =
B Projects and Collections X OX | merd O | BReport X o X - A
& Projects 25 Drag here to set row groups Quickfilter Y | ~ll- | Simulation Overview .. ~ | M Legend - 2 n eg ra e p re S e n a I O n
Yaris . .
R of tests and simulations
[ Screenshot (1) ity G M"‘M
Y Scenarios X B | | 1395 YARIS_FMVSS_RW_3.. cleanup 11444 0 34.019568354127045
> D Japan (0/0) i 1395_YARIS_IIHS_MDB___ cleanup -13.00 0 0
v M Korea (474 1395_YARIS_IHS_SOL_ODB..  cleanup -197.70 0 32.220788954433985
KOR.. (414 | 1395YARISIHS_SOL ODB.. cleanup -238.70 0 30.31024865779854
v UsA 233/ | | 1395YARISIHS_SOL Pole.. cieanup 31418 0 48.43855954887755
USN. (208/ . %) 1395_YARIS_IHS_SOL Pole.. cleanup -358.57 0 43.59195036021475
IIHS (1871 1| 1395_YARIS_KoreaNCAP_O. cleanup 0 0 . . £ .
FMV_. 717 | 1395_YARIS_KoreaNCAP_R... cleanup 0 0 Firewall Intrusion » a S I e r I e ntl I Ca tl O n O
> O nwH 0/78) #| 1395 YARIS_USNCAP_RW_. cleanup -162.84 0 43.00693916882932 .
No video available
v [ PEDESTRIAN (0/0) #1422 YARIS_USNCAP_RW_ Test with OLC Evaluation -162.23 42.87060311115417 42.972268817588066
O china (0/0) | 1422 YARIS_USNCAP_RW_. Test with OLC Evaluation -186.12 47.75810291995737 48.13539791875922 re eva nt teStS a n
O Europe (0/0) #| 1425 YARIS_USNCAP_RW_ ANSA ohne MC wegen LOC._ -162.23 42.87060311115417 42.972268817588066
O Jepan (0/0) #| 1426 YARIS_USNCAP_RW_.. Wandst\xedrke railouterwal -156.47 43.53352062121112 43.5898089561675 ® ®
[ Korea /0 | 1427_YARIS_USNCAP_RW._ Schw\xedchung des outerw_.  -140.64 43.9179536335038 44.02543172235168 S I l I l u atl O n S
0 usa (0/0) 1428_YARIS_USNCAP_RW_ Kieines LoCo hinzugefuxfogt -164.48 43.2064976317091 43.26360173963587
v PHYSICAL TES... an 1429_YARIS_USNCAP_RW_ Wandst\xedrkevariationen .. -165.56 42.96513080409722 43.055987518673554
China 0/0) 1430_YARIS_USNCAP_RW_. DEMO Loch im CMS -164.03 42.98134429188357 42.9891961067235
Europe (0/0) 1431_YARIS_USNCAP_RW/_. Wandstarken CMSauf 1.6m.. -154.22 44.02553369397297 44.12587376932999
Japan (0/0) 1432_YARIS_USNCAP_RW_. Wandstareke erhoent auf 2. 17631 42.662377060464074 42.85214624769927 . .
Engine Acceleration
Korea (/0 %] 1435_YARIS_USNCAP_RW. Wandstaerke wiederauf 17 -154.83 43.72757261654082 43.79568965956774
& Ush 11 e 1 "
= 4a) Acceleration-X Engine top
‘ Selected: 2
Q = .
Attributes @ Pholos X | B Vide s Channel # Measure @ Events a [REGERY TEST_YARIS_U ‘ O I ' l a rl SO n a n d
Filter |'== 500 [REXE TEST_YARIS U

TEST_YARIS_USNCAP.RW________ f 56kmh_lhd_-_T5677 - o ka/x“(//.x\—\ eVa | u a ti O n a re m a d e
possible

g -500 1436_YARIS_U...
_»moo
-1500
-2000
. % - @ 80 100

Acceleration-X Engine bottom
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Reporting
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scaie
ﬂsnM B Result Yaris .0 i= ? =
¥ Projects and collections % WX & e ™ | 8 Repor x - x
- Drag here 10 setrow grougs Y, =~ C | CRASH side - m
Projects ~ N
= + Structural Ratings Select a report . e Automnatic E
p—— = - ‘SAFECAR-ML Side Crash Selection
SAFECAR-ML ' IVETVIEW 'ment Failure
a
" + Star Mame & 3 ||L= g
B Collections E B-Pillar CETe B-Fillar B-Fillar B-Pillar Roof
v Lower P rerpan || Lower i Upper i Internal i Cros
Outer nner Brackat Outer Support Mer
¥ Scenarios X X
Quickfitter a Cc ® X
v CRASH
> China & 7 s v __ v +
} Elope gy D173_YARIS IIHS_MDE s_60kmhihd_NR_- lsdyna_ct.. | 0155... [[SEO0NMIN 23.00
A Japan WYy O172_YARIS_IIHS_MDE. s_60kmh_ihd_NR_- lsdyna_ef3c | 0164 [HSIOONINNN 20.00
TRIAS 18/47 W fy  O171_YARISIHS_MDE. s_60kmh_ihd_NR_lsdyna_Se.. | 0163.. [HGOONIN 27.00
JAPAN-NCAP ¥y | D170_YARIS_IIHS_MDE. s_60kmh_ihd_NR_- lsdyna_d3.. | 0165... [ODONMNINN 7.00 Template «
Otner B Yy | 0169 YARIS_IIHS_MDE, s_60KmN_ind_NR_- lscyna_73.. | 0161_.. [GO00NINIINY 11.00 Presantation mode @ [Side Crash - Structural Rating DB -
> Korea Wfy  D168_YARIS IIHS_MDE s_60kmh_ihd_NR_- lsdyna_fe0l | 0162... [[SHOONIM 2400
v USA ¥y D167_VARIS_IIHS_MDE. s_60kmh_ihd_NR_-Jscyna_0b.. | 0160_.. [MEOONININ 200
USNCAP W fy | 0166_YARISIIHS_MDB. s_60kmh_ihd_NR_-lsdyna_25.. | 0157... [MADONINNNN 15.00
IIHS i fy  O165YARISIHSMDE_____ s 60kmhhd_NR_-lsdyna 0. 0132 (200N 7.00 .
FMVSS W fy | 0I64YARISIHS.MDE___ s 60kmhnd_NR_-lscynaefdd 0138 [4600 | 2300
Other W ¥y D163_VARIS_IIHS_MDB, s_60kmh_ihd_NR_-lscyna_0d. 0159 [HTO0NINN 200
e gy D162_VARIS JIHS_MDB. s_60kmh_ihd_NR_-Jsdyna_d9.. | 0151_.. [[SEOONNNN 22.00 14
> O wH B Yy O161_YARISIIHS_MDE. s_60kmh_hd_NR_-Jscma 04. | 0140_.. [GOONNNNINN 10.00
O swmeack w fy [0100YARISIHSMDE_____ s oOkmnhind NR_-lsayna69. | 0136.. (4300 | 7.00
- 124
s [0 reoesTaan B Yy 0139 YARIS_IIHS_MOE, s_60Kmn_ind_NR_- lscyna_ccfe | 0147.... [MGOONININNY 13.00
> [ PHYSIcALTESTS W Yy | O158_YARIS_IIHS_MDE. s_60kmh_ihd_NR_- lsdyna_ea7e | 0153... [SEOONMINN 2400 d
e N157 VARIS IS LANA c Afkrmh bhd KRB _ bodima 18 nsn _ 12nn .
O other > 4 14 2
H
Selected: 2 Total items: 171 HE
—_— B 9
E 1 &
# Ieasure data 0 Photos x . x - 0B H
" h
]| % =l C = }
05 E |
v v 3 v v [ v h
Y
, A \
. oaq
. s I‘ lI
el H
024 ¥
K
- -
2 ¢ g A Z A g ! ! : . : . : !
.ﬂ 0.5 0.3 0.1 01 03 0.5 o7 09 11
. ¥ [m]
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BISDM  ®reu v wis v 42

B POl andl ocliactone X i e
: s % = C CRASH side v m
@ Projects + g Automatic

o
S
-~ c >

SAFECAR-ML Side Crash Selection

-..

I

-
1]

SAFECAR-ML @

Star i Name ¥ §

@ Collections + .

i History Comment i Date H

N Chiie ﬁ Y Y 74 v v

TEST VARIS USNCAR RW £ sak . TS677 11/11/20 1211 &
3 Eintps EST_YARIS_USNCAP_R _56kmh_lhd_-_T56 20,121

v Japan

YARIS_USNCAP_RW f_S6kmh_lhd__NR__-_ladyna_6 0155 Sheet contour changed in the radiator frame brac

0173_YARIS_IIHS_MDB, 60kmh_lhd_NR__-_lsdyna_c8 0155_ Sheet contour changed in the radiator frame brac
TRIAS 18/47
0172_YARIS_USNCAP_RW. _NR__-_Isdyna_d 0164_ t deleted in upper right support frame. - A sh 18/25, 9:06

JAPAN-NCAP

Other

0172_YARIS_IIHS_MDB, 5_60kmh_lhd_NR__-_lsdyna_ef3c 0164 ted in upper right support frame. - A sh

0171_YARIS_USNCAP_RW f_56kmh_lhd__NR__-_ladyna_f 0163 tened right rear suspension connector,

71_YARIS_IIHS_MDB s_60kmh_lhd__NR__-_lsdyna_Sa

>

O O 0O © o
o
N
o
®
w

<
Q<

0170_YARIS_USNCAP_RW f_S6kmh_lhd_NR__-_lsdyna_1 0165_ eet extended in

0170_YARIS_IIHS_MDB. s_60kmh_lhd_NR__-_lsdyna_45 0165_ support. - sheet ext

us,
™
3 0/18
HS 0169_YARIS_USNCAP_RW. f_56kmh_lhd__NR__-_ladyna_f 0161_ bead deleted in trunk floor side. - A bead located 0/10/25,. 3:57 |
FMVSS 0169_YARIS_IIHS_MDB. 73 0161_ bead deleted in trunk floor side. - A bead located 0/10/25, 3:57
i Othe o1 YARIS_USNCAP_RW f_56kmh_lhd__NR__-_lsdyna_0 0162_ bead created in firewall. - A bead was created int 10/10/25,11:37 No test selected
Othe 0168_YARIS_IIHS_MDE o s_60kmh_lhd_NR__-_ledyna_fa01 0162_ bead created in firewall. - A bead was created int 0/10/25 37
> D NVH 0167_YARIS_USNCAP_RW. f_56kmh_lhd__NR__-_ladyna_8 0160_ bead depth increased in right floor. - The bead on 0/9/25.2:28P
D SIMPACK 167_YARIS_IIHS_MDB s_60kmh_lhd__NR_ -_|sdyna_9b 0160_ bead depth increased in right floor. - The bead on .. 0/10/25,2:3
> [0 rPeoesTrian 0166_YARIS_USNCAP_RW f_S6kmh_lhd_NR__-_Isdyna_0 01 hole length shortened in Rear Wheel Well Router 101
> D PHYSICAL TESTS 0166_YARIS_IIHS_MDB. 5 _60kmh_lhd__NR__-_ledyna_25 0157_ hole length shortened in Rear Wheel Well R 0/10/25,10:0%
O other 0165_YARIS USNCAP RW_____ f S6kmh_lhd__NR_-_lsdyna_1 hole shortened in front radiator frame. - A hole lo 10/8/25,. 4:05P
0165_YARIS_IIHS_MDB, _NR__-_lsdyna_80 0152_ hole shortened in front radiator frame. - A hole lo. 10/8/25. 405P
0164_YARIS_USNCAP_RW. f_S6kmh_lhd__NR__-_Jsdyna_d 0158_ hole diameter increased in upper frame. - A hole | 10/8/25,3:08 P
0164_YARIS_IIHS_MDB 5 _60kmh_lhd_NR__-_ledyna_efdd 01 hole diameter increased in upper fra -Ahole! 0/8/25
0163_YARIS_USNCAP RW_______ f S6kmh_lhd__NR_-_lsdyna_4 0159_.. hole created in right front floor member. - Acircul.  10/7 S8
01 YARIS_IIHS_MDB. s_60kmh_lhd_NR__-_lsdyna_0d 0159_ hole created in right front floor member. - A circul 10/7
0162_YARIS_USNCAP_RW f_S6kmh_lhd__NR__-_lsdyna_f 0151_ circular hole deleted in rear floor. - PID: 2173, pa 10/7 1:32
0162_YARIS_IIHS_MDE e s_60kmh_lhd_NR__-_ledyn circular hole deleted in rear floor. - PID: 2175, part 10/7/25 32

0161_YARIS_USNCAP_RW f_S6kmh_lhd__NR__-_lsdyna_f bead depth decreased in right outer rail. - A previ

0161_YARIS_IIHS_MDB. s_60kmh_lhd_NR__-_lsdyna_04 bead depth decreased in right outer rail. - A prev
0160_YARIS_USNCAP_RW f_S6kmh_lhd__NR__-_lsdyna_5 0156_ bead width extended in trunk floor. - bead on the r
% n a4 MD lodiima AN N1 RA hand wideb nvsmndad in seiinl Banse  hand ansbha - a

e sAno
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Reporting
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4 Confidential information

Yaris A

Microsoft Edge -

Barrier Overlap: 100.0

W E REpOT X L
- m Template
Presentation mode @ [ ReportDesignerTest DE < »
Widget title
~ [ Chart J
~ Chart I;I Image
Hi w Widget layout @
Plot [m/(s*s)]
- 1484 _YARIS_USNCAP_RW f 56kmh_lhd__... Height Value
ST T = U=y { pixel { 500 px
|64 - Isdyna _
Width Value
|__63__-_Isdyna { percentage { 50 %
700 4
B! -
II l Horizontal alignment Vertical alignment
L 61__ - Isdyna { start T { start
|_60__-_Isdyna
~ 100
| 59__ - Isdyna <, v Channels
|__58__ - Isdyna E
£ @ v Plot[m/(s*s)]
|_57__-_Isdyna > -500 |
|_56__-_Isdyna @ v 1484 _YARIS_USNCAP_RW f 5ekmh_...
|_55__- Isdyna
@ — 10ENGNBO00D0ACXD / Engine Bottom X
|_54__ - Isdyna -1100
|_53__-_Isdyna - (5 Add plot  ~ Edit channels &
4
ected: 1 Total items: 64 a0l v Curve properties
14.00 42.00 70.00 98.00 126.00
bottomview.png Display name *
N -
X [ms] { 10ENGNBOOODDACXD / Engine Bottom X J
Stroke Stroke style
1 pX solid
Tr Text { f { &
Alpha*
. 00w _ &
Test Details
Freitext hier v Calculate
Attribute Wert Search
[«
Barrier Overla 100.0
G @ Template updated successfully. ok
< “ Main operations

SCALE-:

Inline editing with the
Report Designer

Privately or publicly
available reports

Alternative

= Own JS-based reports,
flexible, very few
limitations

= |ntegration of reports
based on e.g. Animator,
Metapost, ...
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Integration in Systems Engineering

SCALE

SDM

17 Systems Engineering im Bereich Fahrzeugsicherheit der AUDI AG: Von digitaler Zettelwirtschaft zu digitaler Transparenz 19.11.2024

Motivation fur Systems-Engineering in Kombination mit digitaler Datenverarbeitung ‘ '

Stakeholder Anforderungen: @ @ stakeholder Anforderungen:
+ Gesetzlich Software Steuergerate * Gesetzlich |
» Verbraucherschutz Cockpit = Verbraucherschutz
+ Intern Lenkrad * Intern

Varianten:

*  3/4Speichen 3

e *  Rund/Abgeflacht
= e
1 2 n
'J e 5
_— - S W, ¥

Komponent l

» Anforderungen @

0 Anforderungen <«

> Richtlinienkonforme Datenaufbewahrung und Nachweispflicht Uber mehrere Jahrzehnte erforderlich

SCALE-:
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Integration in Systems Engineering

ﬂ SCALE

17 Systems Engineering im Bereich Fahrzeugsicherheit der AUDI AG: Von digitaler Zettelwirtschaft zu digitaler Transparenz 19.11.2024

Produktsetup: SCALE.sdm

SCALE.sdm
A Requirements
a= Milestones
a ‘E @i Region + 0
| ] Group o
° > USA (385)
normler-te 3 »  Korea (E1:1]
-
> Japan 114
Daten aus .
> Indien (80)
Stammdatensystem e &5
> MNone 76)
w ECE-R_94_2016(Final-2016-06) (76)
» Frontal ECE-R_094_56km/h_0_. (18)
~ Frontal_LECE-R_094_56km/h_0D.. (18)

in SCALE.sdm

‘ ‘ Fahrzeugprojektkonfiguration

Produktausstattung

®e®

Richtlinien-Test-Protokoll-Versionen € L]

Name

A Confidential information

Description

1.0.00.R.OVEHICLE_Y_DEVIATIO

Dummy POS51 geborgen chne Sit.
Dummy POS1 geborgen chne W...
Dummny POS3 geborgen ohne Sit

Dummy PO53 geborgen chne W.

Eine oder mehrere Tir{en) verrie...

Eine oder merhere Tir{en) wahre...

Elektrolytin Innenraum

Geschwindigkeit ECE-R_094 (Beh

Annex 371.3.1. Alignment.
5.2.5. After the impact, it ...
5.2.5. After the impact, it ..
5.2.5. After the impact, it
5.2.5. After the impact, it
5.2.4 After the impact, th..
5.2.3. During the test no d..
5.2.8.2. Electrolyte spillag

Annex 3 "4, Test speed” Ve

iiii Test case €

a = 7 =
«
w
Quickiilter & . =~ m
Status
Threshold
Value Assessm... Referenc... Con
v ¥ v

Gurtschlossoffnungskraft

w

Gurtschlosseffnungskraft

2.5.2 Torelease the du..
5.2

To release the du

w

Konfiguration der Projektanforderungen auf Basis der projektunabhangigen Stammdaten in Kombination mit der Produktausstattung

SCALE-:
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Integration in Systems Engineering: Automatic Evaluation

SCALE

SDM

T

@ Projects and collections

W Projects

SAFECAR-ML

@ Collections
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sheet in interal roof rail deleted. - sheet connectin
contour of sheet in front floor seat bracket chang
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sheet deleted in second rear floor support. - A sh.
sheet shortened in left floor support. - A sheet lo

sheet in crowbar bracket changed to a H like sha

hole in lower inner a pillar changed in form. - cent
Hole length extended in rear radiator frame.- A h

Bead contour changed in outer rail. - The contour
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10:00 AM
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Data Analysis

SCALE

SDM
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ML-based Data Analysis
Forecast models, Sensitivities, Response areas, Correlation, Would-be-Analysis

B Grid =
‘Z= Drag here 10 Set row groups Y. =li= | FarSide m
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Energ.. >
_ ) Upper Upper Lower Lower
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W FS_Pole_75x-ref_z-ref_50M_Sim_1__18_0025_Valida.. 2024-10-11, 4:07 PM DOE 0.0202 1e2 563 12.825 993¢ (@ Clone test 26674 83405 138.29 41,3735 74.4727 169809 14.82
W FS_Pole_75_x-ref_z-ref_50M_Sim_1__16_0025_Valida.. 2024-10-11, 4:07 PM DOE 0.0201 9e3 15e3 10.235 1.09 B i 263.48 840.43 140.87 30.0692 81.4835 195191 14.24
W  FS_Pole_75_x-ref_z-ref_S0M_Sim_1__15_0025_Valida.. 2024-10-11, 4:07 PM DOE 0.0133 6e3 1e3 11.661 1.03 266.89 940.95 139.84 35.2865 194.302 5.19004 34.42
W FS_Pole_75_x-ref_z-ref_S0M_Sim_1__14_0025_Valida.. 2024-10-11, 4:07 PM DOE 0.0217 7e3 8e-3 11.683 903¢ @ Evaluate test (Experimental) 286.23 883.58 13436 86.1766 96.4862 482775 2287
W FS_Pole 75 x-ref_z-ref_50M_Sim_1__13_0025_Valida.. 2024-10-11, 4:07 PM DOE 0.0212 1e2 8e-3 16.559 95e- 243.98 834,36 136.60 35,9779 77.3507 3.55048 1456
W  FS_Pole_75_x-ref_z-ref_50M_Sim_1__12_0025_Valida.. 2024-10-11, 4:07 PM DOE 0.0193 703 11e3 18.811 951¢ W Un-startest 258.41 872.22 134.97 321 94,7276 3.57698 2435
W  FS_Pole_75_x-ref_z-ref_50M_Sim_1__11_0025_Valida.. 2024-10-11, 4:07 PM DOE 0.0210 1e3 14e3 12.457 1.04 | 25358 | 82140 139.54 30.7654 68.8347 253115 1404
4 » 4 & Add-ons > = »
B Apply calculation rule Selected: 1 Total items: 31
© Attributes 0 Photos M Videos X | [ Documents = C # Measure data @ Events ke Plot 4 B
-
e & senddaato > Data Analysis (1.0.3) Jis
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b B 1 i g ) Copy with Headers
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: [® Excel Export
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Al - Integration in Postprocessing

SCALE

SDM

Report/Comparison Summary
= Reports can be very long,

= Checking all results is time-consuming,
comparison even more so

Implementation

« Automatic creation of a concise
summary

« Retrieval of data for important results of
the relevant simulations/tests

« Creation of a prompt for the LLM
- Appearance of the answer

« Focus on the most relevant changes,
e.g. changed KPI evaluations.

SCALE-:

observati
of results

< C 3 https://demo.sdm.scale.eu/cavit/dashboard - 03 = 9
SCALEsdm Ml rest v wev | & = 2 | =
B Grid W | B Report x [— S
"= Drag here to set row groups < Y, =|l« | CRASH side - m N

Structural Ratings > Legend . ~
Intrusions B-Pillar < o I 0011_YARIS_IIHS_MDB s_60kmh_lhd_NR__-_lsdyna_5c1b 1
g
Head Thorax Abdo... Pelvis = P
Star Name ¥ m] m] [m] m] 3 Description N
2
¥ v IHS v v v v hd
eom [ a0 020 o T - B "
i Yy  OD1ZYARISIHS_MDB N 027 034 foss o | = [ !j 001;-::R:i—||;S-MDB s_60kmh_lhd_NR_-
@ 7Y OD12_YARIS_IIHS_MDB____.. 034 _ 0.35 g bl y —_5 yna_sc arvin : N\
RN * Improvement in the stiffness for thel
oW O0T0_YARIS_IIHS_MDE____. (s _ | cross member at floor hei HtPID -Slight increase of the intrusion
i ¥y  ODOB_YARIS_IIHS_MDB____ 034 fose el = 2075) .- The connection to the rock@t o 3omen height
< .
T anel at the top has been widened ghd - f the intrusi |
@ Y%  ODOG_YARIS_IIHS_MDB, 0.33 _ 0.33 e flattened. and additional spot welds| at pelvis height
* UDDS_YARIS_IIHS_MDB : 034 _ were provided. - The side connectiofe ~ -Similar ammount of failure and
- [ [ : ‘o th K | have b ised plastic strain on the
| 0004 YARIS_IIHS_MDB . 0.34 _ 035 e ”’f ©r panel have been ralse components of the B-pillar
s W  o0o03_varmisiisvoe___ NS 034 ‘o036  lo3s 7 and provided with . spot welds. - Sp@t _gpiont yworsening of the failure
4 b GO » welds have also been added at the and plastic strain on the cross
>
Selected: 1 Total items: 26 bottemn to cennect this element with§it. s an tha ennd
he floor panel
O Attributes 0 Photos X || BM Videos B Documents k2 Channels v i x , @ a )
Filter | #

Summary for

ons




Al - Chat with TDM/SDM Data

ﬂ SCALE
I

= SDM/TDM data in search index
and vectorized in RAG

= The access rights of users are
respected

= Knowledge from existing
simulations/tests and
observations are used

SCALE-:

= B! Dashboards Component deletions |
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¥ @ Add filter
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Welcome Marvin to the SCALE.sdm

Assistant!

| can help you analyze data, create
visualizations and get other insights.

How can | help?

Was seat v123 used for EuroNCAP?
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Q No, the last successful Euro NCAP evaluation used seat
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OpenAl | ChatGPT @) chatGPT skt
‘ L / -
Google | Gemini Gemini

SDM
‘ Desktop Client N
Mistral | Mixtral [y nosTRaL .
- Al Job Log Analyzer
self hosted models RAG system

Integrating Al Services in CAx Workflows k1SDM
Anthropic | Claude %Clatide '
Azure | ... b Azure Al Foundry

Llama-3.1

AWS | Titan, ... aws Qwen-2.5 coder ——
—\
DeepSeek Web Client

e |

: B “_”4.
Data management becomes a central hub that connects - T = e : |
test and simulation data as well as workflows with Al. B |of (==t R
b == = = f AV ,.me
===z = = Al for Result Processing
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Agenda

1 Introduction of Test and Simulation Data Management
Challenges, Solutions, Use of Al

2 Reporting
Interactive Reports and Analyses
Integration in the Systems Engineering Process

3 Al

Approach, Current Status and Outlook

4 Summary
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Summary k! SDM

SCALE-:

Digital Twin
No digital twin without a consistent data structure and linking of meta
data. Standardization of data structures.

Challenges of Al Integration
Al can only work if data is structured, clean and contextualized.

Open System for Integrating Al / Third-party Systems
Focus on data management platform - Integration of third-parties

ﬂ SCALE
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