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Development of an Intelligent Autonomous Control Algorithm and Test

Vehicle Performance Verification
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Abstract

This paper presents development of a vehicle lateral and longitudinal control for autonomous driving
control and test results obtained using an electric vehicle. Sliding control theory has been used to develop a
vehicle speed and distance control algorithm. The longitudinal control algorithm that maintains safety and
comfort of the vehicle consists of a cruise and STOP&GO control depending on traffic conditions. Desired
steering angle is determined through the lateral position error and the yaw angle error based on preview
optimal control. Motor control inputs have been directly derived from the sliding control law. The
performance of the autonomous driving control which is integrated with a lateral and longitudinal control is
investigated by computer simulations and driving test using an electric vehicle. Electric vehicle system
consists of DC driving motor, an electric power steering system, main controller (Autobox)
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Fig.1 Autonomous control algorithm
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Fig.2 Autonomous Control Algorithm
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Fig.5 Validation of the Longitudinal Model
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Fig.6 Validation of the Lateral Model
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Fig.9 Integrated Lateral and Cruise Controller
Simulation Result for Double Lane Change
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of\
ol
o
o
otk
X
2

o,

kel
Ak

N

lo

ff>
5
o
ol
N
S

“4
=,
2
e
=
ic)

ze A4 A A
g3to] E2 A2 Wolupd g
S :|

2
s
ri

o]
29 olgdte] NAAFS] £EE Ao, &
3 =
o]
i=]

u
EN
ol

Alzglell Ao71E AEshr] AsiM = Al
5S4 ZWES] He3 nd s
g Aol dad Ao

o]F i GPS & ©o]&3 914 sete] 7}
Sotthy dAle] 7 (Yaw rate) A4 €k IMU Al
M F8l AAE AAS= Al=HI Adsto]

oy £2 49 Ae7E 272 + ds A

ikl

P

Mo
ok

(1) Lee, C. and Yi. K., “An Investigation of Vehicle-to-
Vehicle Distance Control Laws Using Hardware-in-the
Loop Simulation”, Journal of KSME, Part A, VVol26, No.
7, ppl401-1407, 2002
(2) Fancher, P., Bareket, Z., Ervin, R., Peng, H.
“Relationships between Manual Driving and Driving
with Adaptive Cruise Control,” Proc. Of AVEC2004, 7th
International Symposium on Advanced Vehicle Control,
August 23-27, Arhnem, The Netherlands, 2004
(3) Yi, K., Hong, J. and Kwon, Y., "A Vehicle Control
Algorithm for Stop-and-Go Cruise Control"”, Journal of
Automobile Engineering, Proceedings of the Institution
of Mechanical Engineers Vol 215 Part D, pp.1099-1115,
2001
(4) Yi, K. and Kwon, Y., "Vehicle-to-Vehicle Distance
and Speed Control Using an Electronic Vacuum
Booster", JSAE Review 22, pp. 403-412, 2001
(5) Uematsu, K. and Gerdes, J.C., “A Comparison of
Several Sliding Surfaces for Stability Control,”
AVEC’02, Paper N0.20024578, 2002
(6) Chung, T., Ha, J. Kim, J, Yi, K. and Lee, J.
“Development of Vehicle Stability Control System
Based on Sliding Control”, Spring Conference
Proceeding of KSAE, Vol. II, pp. 577-582, 2003
(7) Huei Peng “ \ehicle Lateral Control for Highway
Automation ”. University of California at Berkeley, 1992.4
(8) Jeffrey B.Burl, Linear Optimal Control, pp.179~226,
1998
(9) Long Chain Chen “ An active suspension system with
preview control for passenger automobiles 7,
Massachusetts Institute of Technology, 1988. 3

866





