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AEBS on virtual testing
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AEBS on virtual testing

Example of application

Simulation results for approval process(§ 2.)

Validation of the simulation method (§ 1.)
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AEBS on virtual testing

#1 : validity domain

*  OEM defines validity domain for virtual testing with TAA/TS (example) :
* Vehicle types definitions to be covered including variability having impact on AEBS (mass, braking systems, ...)
* Scenarios to be covered
* Speed range

c L

CCRs CCRm CBNA CPNC
100% 100% 50% 50%
Vehicle Version M‘EJI':%] M;::'LSI 20 4260 [30] 60 20] 3060 2730]eo0
£(3|2|3|3(3|3|3/2|5|2|5/2|5|5(3|3(3|2 13|25
512|51215|2[512|5|8(5|2|5/2|5|2|5|2|5|8]|5|8
Vehicle 1 "City" Standard 1100 1600
Convertible 1250 1750
Standard 1200 1800
Convertible 1300 1900
Vehicle 2 "Compact” Station wagon 1500 2100
Two doors 1150 1600
SUV 1450 2200
Standard 1800 2400
i . Convertible 1950 2200
Vehicle 3 "Executive" -
R152 AEB tests requested to be covered by using S IRe) 2100 2600
The virtual method in the validity domain defined N | o il
. I Standard 1600 3000
(Yellow color) g Long body 1800 3500

PRESENTATION TOOLS H



AEBS on virtual testing

Example of application

Simulation results for approval process(§ 2.)

Validation of the simulation method (5§ 1.)
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AEBS on virtual testing

Example of application

Simulation results for approval process(§ 2.)

Validation of the simulation method (5§ 1.)
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AEBS on virtual testing

#2 . configurations selection

*  TAA/TS specify to test vehicle 1 and 3 to cover the requested validity domain (example) :
¢ CCRs scenario 42kph MMAC x 10 times
*  CCRm scenario 30kph MMAC x 10 times
*  CPNC scenario 30kph MMAC x 10 times

CCRs CCRm CBNA CPNC
100% 100% 50% 50%
Vehicle Version M:;SE:::] Mh::;‘;:ﬁl uzo Uaz er U3n UED uzo Usn er Uzn Uao uso
3\3/313/2|3|2(3|2|3|3(3|5/5/5/5(5(5|515| 513
5/8|5/8/5|8(5]8/5/8/5/8/5/8/5/8]|5/8]|5|8]5|8
S Standard 1100 1600 || B N
Convertible 1250 1750
Standard 1200 1800
Convertible 1300 1900
Vehicle 2 "Compact" Station wagon 1500 2100
Two doors 1150 1600
Suv 1450 2200
Standard 1800 2400 N 2
R152 AEB tests to repeat 10 times Vehicle 3 “Executive” CO_nvertlhle 1950 2200
(Green CO|DT] Station wagon 2100 2600
OffRoad station wagon 2200 2600
Vehicle 4 "Van" Standard 1600 3000
Long body 1800 3500
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Validation of the simulation method (5§ 1.)

AEBS on virtual testing

Example of application
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Vehicle 1

Vehicle 3

AEBS on virtual testing

#3 : physical repeatability testing
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AEBS on virtual testing

Example of application

Simulation results for approval process(§ 2.)

Validation of the simulation method (5§ 1.)
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AEBS on virtual testing

#4 : assessing physical and virtual results

TTC : Time to collision
FCW : Forward Collision Warning Acc, Speed

<
Braking distance e Remaining distance
TTC FCW TTC AEB
= Correlation rate=100%
: ggi‘?ﬁgz:mw::m - Correlation rate=0-100%
o If A<X<B-> 100 %
; Else 2> 0%
IAPE Method Double thresholds method Interval Method
* Vehicle Speed « Remaning distance + Lateral distance
* Acceleration : ;
+ Impact Speed + Relative distance
« TTCAEB
« TTCFCW
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AEBS on virtual testing

Example of application

Simulation results for approval process(§ 2.)

Validation of the simulation method (5§ 1.)
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AEBS on virtual testing

#5 : correlation scoring

« After results analyzis, the virtual testing methodology can only be used in the following range :
* Mass from 900kg to 2500kg
* Vehicle defintiions from 1 to 3 |
+ Car to car scenarios
*  From 20kph to 50kph

Before methodology check After methodology check

100% 100%
Vehicle Version Mass (ke) "‘;;:“:‘ 20 [#2T60] 30760 Vehide Version o
BEEEBEEEE H
Z|8|Z|8|z|8|z|8|= 3
. L] . . . . HEREHEEER >
e All whit hall be ph lly tested b tside th lidity dom
white range shall be sically tested because outside the validi omain PR " R T S —C T
Standard 1200 1800 Standard
Convertible 1300 1900 Convertible
Vehicle 2 *Compact” Station wagon 1500 2100 Vehicle 2 “Compact” ‘Station wagon
Two doors 1150 1600 Two doors
SUV 1450 2200 SUV
Standard 1800 2400 Standard
. . Convertible. 1550 2200 . . Convertible
VecEI BRI Station wagon 2100 2600 TS BT T
‘Vehicle 4 "Van' Ty 1800 2500 Vehicle 4"Van' Lorg body 3500

—VehicleSpeed - =RefXPos

= =VehicleSpeed_sim
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| e o ey ey e y [PTCT
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N 1 e N g A
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&% 0 L Ca o Time (s)* 25 us e Led 5 Time is) N

I A 2 E c ¢ | | A ] E
T~
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AEBS on virtual testing

Global overview

* For each type approval, OEM is able to use alternatively

*  Full physical evaluation

OR

Virtual testing results within the validity domain + 30% physical tests within the validity domain + physical tests outside the validity domain if any
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