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ABSTRACT
This study is proposed to develop a longitudinal vehicle Drive-By-Wire (DBW) Adaptive Cruise Control (ACC) dynamic simulation
system by using object-oriented program. The main objective of this study is to integrate the design of the intelligent cruise control
system involving the automatic control of throttle position for DBW system and the brake pedal position to maintain the safe relative
distance. The Pulse Width Modulation (PWM) signals generated from the Hardware In-the Loop (HIL) were sent to the
electronic-drive circuits of an electronic throttle DC motor. From the corresponding output throttle and brake pedal position the
vehicle dynamic response were observed. Fuzzy logic controller parameters were adjusted in the simulation HIL environment to
ensure the performance and the safety requirement of the ACC system.

Keywords : Drive-By-Wire, Pulse Width Modulation, Adaptive Cruise Control

Table of Contents
OO000 OO0 OO tiiiiiiiiiiiiee e eeirreee e sivree e L ivd oo
L et VIO D e VIO D e vii 0
[ I OO PURR OO PRRRROOt XO OO OO i 1110
L e 0 2 0 2 I S 8
D00 000000000 . 10210000000 ciiiieieerereeeeeseseeeeeens 10220000000
I 112300000000 e 20 2.4 CAN bus O
L e 22250000000 ciiiiiiiiieiereiereeeeeereeeeeeens 2260000000000
O e 1 72 I SO OO0 OD0O0O0OO0DOOOO
O e 331000000000 i vereeriereeieenens 403200000000
O e 433300000000 v 453400000
L e 503500000 e 5636CarSmO 0000040
O e 57000 OO0 00 e 6141000000000000DOO0O
O e, 61420 0000000000 e, 694.3CarSimOd 00
L e 84000 DODOOMO et e, 96 5.1 L [ et 96
5200000000000 i, Q7 OO OO et 98

REFERENCES

[1] Y. Harada, H. Miyata, Y. Hayakawa, and S. Fujii , “ Cruise Control System Using Adaptive Control Theory,” SAE paper No. 931917, 1993.00
[2] C. Rossi, A. Tilliand A. Tonielli, “* Robust Control of a Throttle Body for Drive by Wire Operation of Automotive Engines,” Proceedings of
the IEEE 2000, pp.993-1002, 2000.00

[3] C. D. Carlos, K. llya and S. Jing, “ Adaptive Pulse Control of Electronic Throttle,” Proceedings of the American Control Conference
Arlington, pp.2872-2877, 2001.00

[4] A. Eliasson , “ A controller for autonomous intelligent cruise control — a preliminary design,” Proceedings of the IEEE 1992, pp.170-175,
1992.0

[5] A. Ishida, M. Takada, K. Narazaki and O. Ito, “ A Self-Tuning Automotive Cruise Control System Using the Time Delay Controller,” SAE
Paper No. 920159, 1992.0J

[6] R. Muller and G. Nocker, “ Intelligent Cruise Control with Fuzzy Logic,” Proceedings of the IEEE 1992, pp.173-178, 1992.00

[7]1 H. Winner, S. Witte , W. Uhler, W. Bernd and B. Lichtenberg “ Adaptive Cruise Control Systems Aspects and Development Trends,” SAE
paper No. 961010, 1996.00

[8] L. Gortan, P. Borodani, and P. Carrea, “ Fuzzy Logic Employed in an Autonomous ICC Vehicle” , SAE paper N0.950472.01

[9] A. Trebi-Ollennu, J. M. Dolan and K. Khosla ,* Adaptive fuzzy throttle control for an all-terrain vehicle,” Proc Instn Mech Engrs,Vol 215



Partl,pp.189-198 [10]0 000 DDO0OO0O ODO0O0ODOOO * 00D0O000O0DOO0 ODOO00ODOO0DODOOODODDOOOOOO" O
0000 0000000000 oo0oooe200400

[11] D. Ayumu, B. Tetsuro and N. Tadayuki ,” Development of a rearend collision avoidance system with automatic brake control,” JSAE
Review 15, pp.335-340,1994 [12] 00 00" OOOCAN-based 0000000000 OO0 O0O0OO0OOODO0ODO?200300
[130000* 00000000000000000” 0000 000000200300

[14]0000* 0000000000000 00000” 000 00000000000 DO200500

[1510000* 00000000000000000” 0000 000000000 D0O200300

[16] B. Riley, G. Kuo, B. Schwartz and J. Zumberge, “ Development of a Controlled Braking Strategy For Vehicle Adaptive Cruise Control,”
SAE paper No. 2000-01-0109, 2000.01

[17]0000* 000000000 DO00O00 D0OO000000 ood2o0030d

[18] A. Haj-Fraj and F. Pfeiffer, “ Optimization of Gear Shift Operations in Automatic Transmissions,” Proceedings of the IEEE 2000,
pp.469-473, 2000.01

[19] T. Fujioka, “ Comparison of Sliding and PID Control for Longitudinal Automated Platooning,” SAE paper No. 951898, 1995.[1

[20] F. Petrone , “ A Numerical Model to Analyze the Dyznamic Response of a Vehicle to Variations in Torque Transmitted by the Drive-line,”
SAE paper No. 2001-01-3334, 2001.00

[21] A. Hoess, W. Hosp, R. Doerfler and H. Rauner, “ Longitudinal Autonomous Vehicle Control Utilizing Access to Electronic Throttle Control
Automatic Transmission and Brakes,” SAE paper N0.961009, 1996.00

[2210000 O0D0OO00D0D0OO0O000DO0O000O0O0O00O0O0 OO 00DO0DO000OO0O0O00O200500

[23]0 000" 000000000 000000000" 000 0000000020030



