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Abstract: In recent years, Model Based Development (MBD) has gradually become the major trend of automotive
software system development, and Hardware-In-the-Loop (HIL) is a key step to realize MBD. In this paper, a HIL in
MATLAB/Simulink based on MBD is built for automatic HIL simulation of ADAS (Advanced Driving Assistance System)
algorithm. Automobile dynamics model and external environment model are built to simulate the interaction between
automobile and environment. HIL automated test platform is thus built. Furthermore, a series of HIL automated tests are
carried out by taking Autonomous Emergency Braking (AEB) as an example to verify the testing capability of the system,
which offers references for the development of test platforms and V model development.
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Fig.1 HIL system diagram
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Fig.2 HIL architecture diagram
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Fig.3 HIL system signal diagram
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Fig.4 HIL system construction steps
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Fig.5 Vehicle dynamics model
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Tab.2 Vehicle dynamics model parameters
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Fig.6 Vehicle dynamics simulation
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Fig.7 External environment simulation module

3.4 ETipsEryaseanl

H 32 BRI 0 BT 3 R A T AR R L, A
T n I R X T R R, S U R Y
TAFFEEHATI, BT EEROMRB N ESE, AFRERE
R 05 5 A AT DA SE S W AR R B, AR K R
BHE bk Zh BRI AR 1 TARRBORBEAT 40T . X B R VA R
JAT SO S5 A0 LS B T PR3

34k T2 i B S 4 5 A 1 T 1) e %) R G HEA T
B bR . B sl s A MR 5 C 295 2R
HSE R B RE L A B IR e T s R A
PRUHEATIRAE, PR U 32 151 i 2 G HEA T LR

WLSERUG, 2 8 3R BRI IR 2, TR
R AR MG R M B R E—2. FEEM
5 SLPRE [ AR (B G R ZE AN AL VPR ZETE R 55

AR SCf# I 59 T H 2 Simulink  Test Manager, ] H 174
B RIAR AR S5 A W] AR Exccel U H Bh SRR i A
B, f s R B S, SRR R T IR R
TAERIERE, fEm TR, RS HRE, WS T
A, WA TRE A EN, I B A s R, fE
g s 58 O R M AR, W AT, RIS T
P RS . B S AR I B8R

A Excel 2 37 813 A ]

!

B RRA e 28
WAER. HREE

EMEFEZTERT
ENERNE

F e EE TR
ZREMERTAR
358 B B0 b

No

EREIRIRE

#HR
A8 A ZhiLml X s
Fig.8 Automated testing process



25653

BALFFEE . FT AT B B 2 B AR U (R AE IR

&Gt 27

EEsifiallFeur s TR INL )

~ = QualityTest AEB_Algo 169 320 1@
» [2) BUZEFRIETR(CCRS) 140

» [2) AIZE1247DR(CCRm) 20 30 1@
» [ BIZESIFIR(CCRD) 20 0@

» [2] Overrideg{ 15@ 0@
»[(O TABZEIR 6@ 0@

» (O BIEEH DR 20 0@

» (O BEEBERETR 20 0@

]9 Simulink Test B h4Lm] X T 257 &

Fig.9 Simulink Test automated test process interface
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Tab.3 Input signal list
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AEB_Active AEBRZ (i boolean
Ego_X B R AR m
Ego_Y EEEINDER m
Ego_SteeringAngle I 2 ) rad
Ego_HeadingAngle H 451 1M rad
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Fig.11 Test32 test case
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Summary
Duration
Name Outcome (Seconds)
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Fig.13 Testing report
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Fig.14 Data record of No.32 test case

Test Result Information

Result Type: Test Case Result
Parent: None

Start Time: 2021-7-01 14:09:44
End Time: 2021-7-01 14:09:49
Outcome: Passed

Description:

1. H AR 458 1% 9 20km/h
2. 1 24 1) 34 1 45km/h
3. PHZEA O BRRZEARTE F 2 RN IENT 77, JeMAIED 0, HIFE 40 m

Test Case Information

Name: Test_32
Type: Simulation Test
Simulation

System Under Test Information

Model: HIL _aeb_simulation
Release: Current

Simulation Mode: normal

Override SIL or PIL 0

Mode:

Configuration Set:
H15 B 3h £ R el KR
Fig.15 Automatically generated test report
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