SIS Rt

sE A, W26 47 & pp. 14011407, 2002 140}

Hardware~in-the Loop Simulation & £%}

2A71AH A o)A 2H e Aol 5 AT

o] & #'. 0

(20014 118 209 A 2002w 48 239 AAekE)

5

An Investigation of Vehicle-to-Vehicle Distance Control Laws
Using Hardware-in-the Loop Simulation

Chankyu Lee and Kyongsu Yi

Key Words :  Intelligent Cruise Control( *] ¢ & 328} #]o), CAN(Controiler Area ?\uwork ). RFTEA
A o] (Vehicle-to-Vehicle Distance Control), Stop and Go Cruise Control(“d ¥1/4{ 8 {
Al o}y, HiL.S(Hardware-in-the Loop Simulation)

Abstract

This paper represents an investigation of the vehicle-to-vehicle distance controf system using Hardware-
in-the-Loop Simulation(HiLS). Control logic is primarily developed and tested with a specially equipped test
vehicle. Establishment of an efficient and low cost development tool is a very important issue, and test vehicle
approach is costly and time consuming. Hil.S method is useful in the investigation of driver assistance and
active safety systems. The HILS system consists of a siepper motor for throttle control, a hydraulic brake
system with an electronic vacuum booster, an ¢clectronic controller unit, a data logging computer which are
used to save vehicke states and signals of actuator through a CAN and a simulation computer using
mathematical vehicle model. Adaptation of a CAN instead of RS-232 Serial Interface for communication is a
trend in the automotive industry, Since this environment is the same as a test vehicle, a control logic verified
in {aboratory can be casily transferred to a test vehicle.

e

72

fok

Abells glodth /‘vﬁ 2¥§ of % W3 A-peha} v,
P80 Gie AF AT AN Burel o
v IR B TR Q.”} olu] PATH(The Parmers for
Advanced Transit and Highways), VERTIS{The Vehicle,

r, - EirEslel vlhel
4, - #Eefe] g A
dEEalel Al

3, Road and  Traffic  Intelligent Society) % 4%
d, o A ITS(Intelligent Transport Systems) S ¢h#| 7} we
Ao 22 AR At pdakgioh Y ek gl w24
. H S B A B
v, cull B o e afel xpzbAe]l glo] Aol wojyh Al g
Aol AR fE Alor] dA g A A
Aol 5 s AR
.M E ]aé
.\ Lk I | B & B
B0 Ael do) AlaEle] epxzba abgsig o
orelvk
Yoosel ), #lgl shobusba st b el ) ERL R
N N . . A oYy
E-mail mmh)ixcﬁjl orgie.net R
TEL - (02)2281-7194  FAX ¢ (02)2298-4634 2135
. R
Byt A e crol




1402 of # b el U 4

7 R S
G o

Data

Lagging)

},} it} olu] Aol A
£ ol B ABS/TCS HIL Al dkelel ¥ &
Aubetel 2™ el #3: Deborah ©] Real Time 71
vb DEC \"z\\ Station [l SR ALY Jun Cheng
£ 80196 3 pC 2 QIE2 3 l2it ol 4 A Al Fig. 1 Schematic [ HIiLS system

Heaks Attuatn

Arga Netwirk

{¥mhicts Soded}

ol AlEl S ksl
AT Oﬂ Ao xR Al Aol AlaglE el Hy e z;‘ T el o
Ja xbakol Aol abxpelel AbA el B Bl ﬂ: et @

1asl kA el s 4

H o]

Ko A :;M A ;ﬂ
© S0msec @ IR CAN ",
oo AN ERE 1msee
RIck Aol HSRe
= ’%A’P Hefelzel Agh ol yrol
mmscc o] FrE A g RWaie A x|
= EMS, TCU 413 9 Z2hg e
¥k BCU BY-E Agkgl s
veol M arE el At %1 2}y

3 ‘l ;,a}a;/q _g} «J ‘ﬁ 2
wulakol F1o) 7 wdela] Al ale) A ,‘:'; = w gy
ol Foflolr], Balolsn Al Ala 9 RCy &

Sl Aol AP oRN HILS ¢ HEY

AL A

ejel7b glok welk ) x|zl ) 1AM CAN & ol-&3ho)
A :—z? a9l CAN & ARgsted 4% i e FE] ¥ SOmsec ©f
P g g pAEgivh wekd ZbE diely] el A i” o HEE Fylo A
Garel golatnl Al s BUW Aol mmE AR 9§ CaN o] Aol i mE
slol && el Ao} AMlaglel AREE AgskA #lvh Figo 1 2 HILS

vrebyd Alefoh
A o]’E A) %ég—t"l}O cg ]g.m i}.z}. 2 i;L]
Hof Al aglo] As i 5‘3)1!*1}*"” Booolio] A
LQ{Linear Quadratic)
@ SE 5L A Aol
o}
o] ‘a;b]f I'.:(.,L; s
o} & A i)

-,z} Ae A F
ob 11 a) = : F(U u}])i
3 2

¥ b .l
L] ze:-; o] it

jo} ]

2. XpZEAHZ! Hof HILS AlAH

2.1 HiLS NA%:}“! A
HILS A4
ECL, o] 1-"? 4‘ e i
TR R o I A B e

L el ol




Fig. 2 Throttle actuator
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Fig. 3 Response of throtte actuator
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Fig. 13 Simulation results for a low-speed control

situation with cut-out vehicle
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