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Abstract : In recent years, the number of vehicles equipped with advanced driver assistance systems, such as AEB and

LDWS, has increased significantly around the world. Since advanced driver assistance systems are related to vehicle safety,

failure or malfunction of the advanced driver assistance system can lead to major traffic accidents. To prevent the occurrence

of such traffic accidents, it is necessary to inspect and manage the advanced driver assistance system of vehicles regularly. In
this paper, a VILS was established to check the quality of the advanced driver assistance system during vehicle inspections.
An integrated system, consisting of a driving simulator, a radar simulator, and an image simulator, was developed to simulate

a virtual driving environment. The VILS environment was also validated through real vehicle testing of LDWS, FCWS, and

ACC functions.
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Nomenclature oL ok T o] Aol e SHAEAF 2 s}
ADAS  :advanced driver assistant system fi}oﬂ AT AR A 2GS o G é}.l
VILS : vehicle In the Loop Simulation gho.pf,? s AlH O 20201 24 UNECE Regulation
LDWS  :lane departure warning system 152}‘% }\L] Aste] S gatel] et Hehd AR A2
LKAS  :lane keeping assistance system W g2 ShTatal 91 o el ADAS B As Al
FCWS  : forward collision warning system B el Qle) waikel Mels A FEHAAN,
AEBS : advanced emergency braking system A &9 T ADASS} AR e hveht el el 2&
ACC : adaptive cruise control Sl espgeAt ad s A 2 Ak 2
o = Qv 2018 3ol = -1 AEF3 A ‘:% K
A7} ApgehE ARaLzE sl o m o] o I Ak
L A2 3 11 Aol ofe] Al FAALT 012l Ak
- ZIA R Z2A] <]l ADAS(Advanced Driver Assistance 5 "ol WAsk7] fiAE 3 Al digk
System)& F23F A Ake] Bgo] A MAA o= g ADAS 7]'s50] AdA o & FAsk=A o tisliA A 7]
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Fig. 4 Radar target simulator (ASPACE)

Fig. 5 Schematic diagram of image simulator
Table 1 Specifications of radar target simulator

Specification 2.4 SCALEXIO
Frequency range 76 ~ 79 GHz B2~ E 2}5ko] ADAS 7]%5-S @4 3)al7] 9)eia] s 2t
Bandwidth 1 GHz 7Isel Al Hl=E AlYE| L8 FAdskar Al 2o
Min. range 4m we} goju] 2 A Al ol Alold Bart gk
w3k AR 3 4L Bt AEsA BAREH] YA
Max. range 150 m L g AE 2}eko] xpE W 23kzt A2 AA| 7o 7 bk
Range steps 6 cm o} glo|r] 2 oAk A - o| Bl ol ukeddk 5= 9)olo} s},
Speed + 60 km/h B oo A= B AE xpeko] 2}4 @ 2ak7he A
Dynamic range > 60 dB 7voz wUHYsw Auka oo @A glojd 2 oAk
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Fig. 6 SCALEXIO real time PC (dSPACE)

Table 2 Specifications of SCALEXIO

Specification
Calculation speed 1 ms
Frequency range 24
Core Quad core
Basic freqency 2.8 GHz
Memory 4 GB RAM (DDR4),
8 GB flash memory
Host interface Gigabit Ethernet
Communication protocol Ethernet, CAN/CAN-FD,
LIN, FlexRay
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Fig. 7 Schematic diagram of VILS environment for ADAS
inspection

876 FAIAZAZHY =R A30H A11E, 2022

lo

51122812 dSPACE Jil-2] SCALEXIOE F7H|=
3te] DURR jit9] th7)s FPA|EHo|HE Aoed 4
AL FAstlth ] 7k QIEHlo]| ~E T3t &
ghAlo] & 4= Q== Table 33} 7o) Ao] =2 7utal
slom 7] FPAEY o)E 2] #Alo] EE %+ Fig 8
2} 2t}

o} F3AE 2 o] B = “MODEI1” 4] dSPACE 7%
H|e}e] BAGHIE ER1%H) o] & xpeF z1]]o] 71A] =
H “MODE2”® 219}8le] SCALEXIOZF-E] H|~E 2}
ZFo) A AR, FPAEH o T8 B} b2 vy
B o] 418 7ok stetvlEEo] $41%H “MODE3”
o7 Adsle] AeFo] Aol A o) AE A3}
31 A o] ¢EEH “MODE4” 2 X Y3ste] F3) Bl AE

Table 3 Test modes of the integrated system

Mode Function
1 IDLE
2 Waiting for Wheelbase/Setting
3 Adjusting the mechanical Setup
4 Ready to execute commands/wait for test end
5 ABORT command

!
MODE 1

Communication check

Vehicle detection

MODE 2

Waiting for parameters

Parameters receive
(from dSpace)

MODE 3
Adjusting the mechanical setup

Mechanical setup done

MODE 4
Ready for test

End of the test
(from dSpace)

Fig. 8 Flow diagram of X-road Curve for integrated system
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Fig. 10 LDWS test result
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Fig. 11 Simulated target vehicle for FCWS test
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Photo. 2 FCWS function activation
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Fig. 13 Speed(km/h) and relative distance(m) and brake
lamp(on/oft) of the test vehicle
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