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Overview

A
Number of Models: 8 Al = 0.066 ® E ; 9 3 E i
Correlation Runtimes (ms) B: 0 @ = e

40,000 L d &
0.75 1s0
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0.5 R — 100 i C: —_— 0.070 @
0.25 10,000 *® 50 =
0753 0917 o - - [ 3275 ) 20012 R Z
3 < > , 8 < ~ ‘ Co: 1 0.007 )
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< & < ¥ o & Important Factors for Prediction
cr: —_— 19.303 @
Correlation *  Model Correlation Standard Deviation Gains Total Time Ni J ]
Cu: = 0.215 @ R
iradient Boosted Trees o 0817 £0.025 ? 43s A ! Strain { [
Mn |
Decision Tree £ & 0837 = 0.045 ? 555 ms -
I 153.305 ® cr ) [
ym Fores 0.813 + 0.061 ? 7s =
Support Vector Machine 0.77 +0.048 ? 30s Mn: o0 e Find Optimal Input Settings -
Deen Learning 0.753 = 0.067 2 25 Define Targets Define Constraints Optimization Parameters Running Optimization -
v ® > > ®
< W oo - - > 02 01 00 01 02 03 04 05 06 07
The optimization is now running and determines the best input factors to meet your target under the specified constraints. The plot

below shows how the fitniess of the best solution develops over time. It should converge tawards your goal over time.

BTN TIZNCES U
Salil |

20 T T R AI IAIR
Generation

] |



fEO I

test: Integrations

Active? ‘) Back to Overview

Show web services which can be integrated into other systems. G)
MODELS SIMULATOR SCORING NTEGRATIONS

You can use the URL below for integrating the predictions of the active model into other applications. You will need to authenticate on the server. The query format is the URL shown below followed by
the any number of query paramelers defining the values of the input factors, Le. the format is "URL?factor] =valuel &factor2=value2&... . You can alsa test the service below 1o see a full example as
well as the response from the server.

Scoring URL:

https//localhost:8080/api/rest/process/test_score Copy Actuals URL: | hitp://localhost:3080/api/rest/process/test_define_actuals
Test Test URL
sensor 30 0.6800278846153845 ~ hittp:/ /1o pi _score?sensor_30=0.5809278846153845&sensor_31= 4
- 0.5044754807692308&sensor_32=0,4390403846153847 &sensor_33=0.417219711538461 4&se
_ nsor_34=0.40323317307692325&sensor_35=0.3925711538461537&sensor_36=0.38484759615
sensor_31 0.6044754807692308 3B464&sensor_37=0.3638067307692309&sensor_38=0.33965721 1538461 5&sensor_39=0.3257
90519 + 40=0.311206730769: - 41=0,28925 1769231 6&sensor_
sensor_32 0-4390403846153847 42-0.2 aksensor_43-0.24654 _44-0.21407500000000
004&sensor_45=0.19723221 1538461 6&sensor_46=0.16063124999999995&sensor 47=0.12245 ¥
sensor_33 0.4172197115384614
Test Response
sensor_34 0.40329317307692325 Response Times 23 -
sensor_35 0.3925711538461537 Response:
v |lsensor 692307 "sensor_2':0.038436538461 53848, "sensor_30.0438322115

3846154,"sensor_4":0.05389230769230771,"sensor_5":0.0752024038461 5384, "sensor_6"0.1045
7019230769235, "sensor_7":0.1217466346153847,"sensor_8":0.13479903846153843, "sensor_9"

[ TEST WEB smvmz]

e Y

AETIN2Z<{DAICEREUER
RapidMiner Al-Hub (U357 RS —EX)
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Sound Pressure(Mag)

Sound Pressure(Pha)

Sound Pressure(Max dB)
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X |Jupyter QtConsole 4.5.5
Python 3.5.4 (default, Apr 21 2021, 22:15:07) [MSC v.1900 64 bit (AMD64)]
Type ‘copyright’, ‘credits’ or license’ for more information
24 IPython 7.8.8 -- An enhanced Interactive Python. Type ‘?' for help.

IPython profile: hux
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Contour Plot ML Mode
Pressure(Scalar value)

1.327E+02
[ 1.060E+02
7.934E+01
— 5.267E+01
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-2.737E+01
-5.404E+01
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No Result
Max = 1.079E+02
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Win =-7.920E+01
Nodes 3697

Contour Plot Solver
Pressure(Scalar value)
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No Result
Max = 1.327E+02
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Win =-1.074E+02
Nodes 12335
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Contour Plot
Pressure(Scalar value)
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No Result

Max = 1.083E+02

g FHlFEER
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Contour Plot
Pressure(Scalar value)
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No Result
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*1H1#1: Global EV Data Explorer — Data Tools — IEA
EVEHR D%( ﬂﬁiﬂ Inl https:/www.iea.org/data-and-statistics/data-tools/global-ev-data-
explorer?gclid=EAlalQobChMI2Mu5gv2e_wIVYMsWBR22egd_EAAYASAAEgL-TPD_BwWE

iE *H#2: Flectric Vehicles Sales Q1 2023 - Exploring Electric Cars Statistics (tridenstechnology.com)
ﬂEODEV| |i 7 https:/lwww.iea.org/data-and-statistics/data-tools/global-ev-data-

explorer?gclid=EAlalQobChMI2Mu5gv2e_wIVYMsWBR22egd_EAAYASAAEgL-TPD_BwWE
— — AN
20226F 2R TOEBEDIRTTEE
- ==Lk

2022 (CHI2 AR TOEEEDIRTTAE

A3y Y'{Y
V 1/7 b\ EV 4] 200 400 600 800 1000 1200 1400 1600 1800 2000
Change

BYD | ] +211%

TeslaInc. | +40%

oy i — o
GM incl. Wuling | | +13%

Stellantis | | +34%

10,000,000 20,000,000 30,000,000 40,000,000 50,000,000 60,000,000 70,000,000 ; 0

o

0 ) y ’ y y 3 ] ’ ] ] ] ) ’ ’ Hyundm Motor | - BEV m PHEV +43/

BMW Group | B +32%

AN s

10,000,000 :T:TEEE-E?S E EJJE@ Geely Auto Group | | +251%
J cE yy@}&*& China Mercedes-Benz Group [ +20%

9,000,000 A _- sy A = R-N-M Alliance | [ | +16%
JyF—EV 20224E[CHFBRERTO v

8,000,000 JT United Kingdom L g E}JEO) E&:A* GAC | +130%
w5142\ ATy R _— ik sac 8%

7,000,000 Sweden m Chery Automobile | | +136%
6,000,000 Korea = Volvo Car & Polestar [l +15%
Can:d; .I Changan Automobile Group | | +134%

#0000 Netherlands ™ Dongfeng Motor | I +137%
4,000,000 Japan Ford [ +55%

elgium ®

3,000,000 B ISgpaTn ' Hozon Auto | +113%
o I Switzerland 1 cHi Automotive [l +49%
2,000,000 Denmark K n o — Great Wall Motors | ] -4%
I 1 India A Ny7)—EV NOIne. | TS"/U

1,000,000 Austria I — S . “ nc. . b
- | ] l Israel I . jjq ’r/} \/(j IJ“J |\ Xiaopeng | }\\yTIJ _EV +24%

- - = = B Australia 1 — o \I vk .

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 . 1,500,000 3,000,000 4,500,000 6,000,000 Toyota I\l'-'lotorr\:orp. :. . 7077 /{/} \’rj J\J I\ 1-12;]

eap Motor + o

Sokon [l +267%


https://www.iea.org/data-and-statistics/data-tools/global-ev-data-explorer?gclid=EAIaIQobChMI2Mu5qv2e_wIVYMsWBR22egd_EAAYASAAEgL-TPD_BwE
https://tridenstechnology.com/electric-car-sales-statistics/

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

W DEmEFREZEDE(IRIR R EROFA /&5

FLULWBEI>ED' N ESEHEF

TERNB B ESN D DB T

RiEM

esla Model Y
SIES YY)

¥ Tesla Oracle webt- h&D
: XN =051 AWebb1 ~h&bD https://mww.teslaoracle.com/2020/09/23/mo
EMC-ADAS https://www.marklines.com/ja/report del-y-giga-casting-structural-battery-
" ' _all/Munro001_201704 innovations-battery-day-part-1/
EsEE LT W — ijg 5:_ ’J"'U"fI“/Z
» RNy TU -GS

IRNF-IRIAVDN R FEBOER

sg88eoo

EmRAFEDORIEE — 1EREAMICEEU BB ORFE DAL

36 PN DBVEVHARECIIER RN ERDIERD 2

J\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

=4 b
IRNF=IRIAD P

EVRIFEICEHEL TEEE 2189 130l

RN —BFE

Solid state Battery

Liquid

HXMSNZ1—X webB 1 h&D ¥/ \wFl)— 4/*3“4|\ webY{ ~ED

https://www.msn.com/en-ca/autos/other/toyota-showcases-its-own-giga- https://inside.lgensol.com/ P ”
casting-in-a-bid-to-lower-ev-costs/ar-AAlcwnFJ#image=1 ﬂnﬁlﬂ;ﬂﬁﬁﬁo)ﬂi*{b’é E ;:E llk'.

IRWF—IRIAY M RATLADRHAN

ERDOBIEEICESDON DI ERL, N7 —RFEROIFEE) 2

HAINTHAEBIBODWBIEDRIRAN $Z1L—-33>TEBRY-IDER




© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

ElEEDI> I MEEFIOEA

\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

EmigisEnd1>tI I~;§;+7 OtA C12370tAZE
J ;@f"f

R @ BIWEESEORE, BT
(O @ ADFEEDRE. 35H2eR,
Nyr—3>01%s

C 1 RERBEL 1 7Y beiRsd
C2

—

ST VO RELIC LR *—Jﬁeu\
WREIE a4 > MBORRE RE 2\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

CADDSC2ETIINEALLIMIER: “Hyper Automation” @@02“@17 s
SS INHOBERFATES (Right FidelityT5IL) DEIBIVER, Seen

‘Right Fidelity’ E7)WERY—IRYIAERFE (C1237'O0CAZAN—AELTHFE)

B B g Crash & NVH E5)b

2\ ALTAIR

CAD C2

SAAMN BIOIYIICLBETIAERL ‘Right Fidelity’ 5

40 2\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Hyper Automation ~Right Fidelity €7 )b~

@@0&3
hg S
C12370TAD C2 7 ) (CHEH "9 Gi) [/

AN v ]
meEA

RS

ATIVR> C2 31> b =Xy 3)WR)
N e a Cova{y MR
- A
s
Rigid Springs Detailed FEM Superelement
Y, -
+.A ﬁ ' '

[ ] Shell Mesh , Lattice

Topology Design Space (allows for DynK opt imization)

41

2\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Right Fidelity €7 ViR @@W@@

Soon |

BIWER#

T— R
RRERAT
BRI E
56kph B @
INSvT
BIW
Detailed Model (1F=1V) Simplified Model(C2)

42 2\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

}\“JTU 7 l/ Ai*um b"-'*ﬁ *ﬁnj Material released by N EVS for the,, Virtug/ Car Body*
C123 #XABU/\wF) =D — LB iEre st Conference in Bad Nauheim Germany

Conceptual studies

Elongated rearwards

Positions will change >

45 DEG

Battery Box alone

&risf"— 38mm —'-




C1237 0t AREC123Y—)L &%

CO: Loads, Design Space

a4

Rapid loadcase generation
and package changes

C1: Layout

Identification of Optimum
Structural Layout

C1: Collaboration

A
<5
ey P

Organic, clean topology
interpretations

N

Determine obtimal attachment
point locations

C1/C2: Battery Integration

Track your mass using mass
cubes

.

4

{T .5' j».

Automated FEM creation using
auto-skeleton

. EER(UY
: C;g37°nt1’¢fﬂ

C2: Massive Exploration C2: Targets

: <
N
P

&

4y

&
L
Rt
Parameterized optimization
of real world sections

L

Real world section optimization,
export to CAD

C2/C3: Diagnostics

&0

AF

Multi-disciplinary model
linking for optimization

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

C3

Detailed

—AFEDHyperAutomation(C CEAFRFSEE L)
U‘?EFE KIE

2\ ALTAIR

Optimum sizing of sections,
joints and connections




© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

NYFU—-RFEZEY -

\ ALTAIR



© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

*1H#81: Global EV Data Explorer — Data Tools — IEA
https://www.iea.org/data-and-statistics/data-tools/global-ev-data-
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