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Vehicle-Driving-Load-Adaptive Control of Intelligent Vehicle
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ABSTRACT

A driving load estimation method for intelligent cruise control(ICC) vehicles has been proposed in this
paper. Vehicle driving load is one of the most important factors of perturbations in vehicle control and
can affect the control performance critically. The Effect of the control with driving load estimation on
vehicle-to-vehicle distance control has been presented and investigated via computer simulations and
vehicle tests. The results show that vehicle-driving-load-adaptive control can provide an ICC system with
a good acceleration tracking performance. In addition, the results show that driving load estimation can
compensate not only the variation of driving load but also the modeling errors.

F Q7|89 : Intelligent cruise control(X]5& <& A o]), Driving load(5=3] 4-5}), Estimation(Z=7),
Adaptive control(%]-3-#]0]), Least square method(&4 x}5%)
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71¢] A¥ARg HAETh LA BX]
Fonsyl A48 FAHEN BEASES
2zaEe 2By Bdast AEs A
o] =)o My £E2, A
H=g)o] Awl(Headway Distance)Z 22 §1°]
Feata gtk

A e
=T



A% FaARs 247ME oG8 Ash ko] HgAol

5.2
B ATAE FaRs 2478 A
1 Fg et 2471e A8% AA Al
2 5 A

o0

1

o] =& 20008 =TT AEY A
Aol 9sted o F-5] LS. (KRF-2000-041-E00071)

Ox

F 2 d

1) S. Kato and S. Tsugawa, “Lateral and Lon-
gitudinal Control Algorithms for Visual Pla-
tooning of Autonomous Vehicles”, 2000 FISITA
World Automotive Congress, Seoul, 2000.

2) X. Y. Lu, H. S. Tan, S. E Shladover and J.
K. Hedrick, “Implementation and Comparison
of Nonlinear Longitudinal Controllers for Car
Platooning”, Proceeding of AVEC 2000, Ann
Arbor Michgan, 2000.

3) M. Weinberg, H. Winner and H. Bubb, “Adap-
tive Cruise Control Long-term Field Opera-
tional Test”, Proceeding of AVEC 2000, Ann
Arbor Michgan, 2000.

4) H. Winner and S. Wittie, “Adaptive Cruise

5)

6)

7)

8)

%)

10)

11)

12)

Control System Aspects and Development
Trends.” SAE 961010, 1996.

D. Kim, B. Shin, K. Yi and K. Lee, “Ob-
server Based Estimation of Driving Resis-
tance Load for Vehicle Longitudinal Motion
Control”, Proceeding of the 14th KACC, 1999.
H. Ohnishi, “A Study of Road Slope Esti-
mation on Running Vehicles with Automatic
Transmissions”, 4th International Symposium on
Advanced Vehicle Control, pp.177-182, 1998.
K. Yi, S. Lee and J. Lee, “Modeling and
Control of an Electronic Vacuum Booster
for Vehicle-to-Vehicle Distance Control”, 5th
International Symposium on Advanced Vehicle
Control, Paper No.29, Ann Arbor, USA, 2000.
olAZl, oA, olFE, “ATH A
g AT 75E/MAEE Ao dudgE’, ¥
FAEAFEeE] EA ST, pp.543-548,
A-gArd oy slkn, 2000.

N. Inoue, M. Nishida and S. Washino, “A
Robust Cruise Control System Using the Dis-
turbance Observer”, Mitsubishi Electric Corp.
SAE 930771, 1993.

D. H. Kim, B. K. Shin, K. Y., Kyo Il Lee,
“Vehicle Driving Load Estimation for Longi-
tudinal Motion Control”, F2000G348, FISITA.
M. Won, S. Choi and J. K. Hedrick, “An
Adaptive Sliding Mode Control of Automo-
bile Engine Speed Under Unknown Loads,”
ASME Winter Annual Meeting Transporta-
tion System, pp.175-188, 1994.

M. Won, S. Choi and H. J. Jung, “Test Bed
for Vehicle Longitudinal Control Using Chassis
Dynamometer and Virtual Reality; An Appli-
cation to Adaptive Cruise Control”, J200101005,
Chungnam National University.

H9H 5=, 2001 121



