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ABSTRACT
This study is proposed to develop a vehicle CAN (Control Area Network) bus DBW (Drive-by-Wire) control technology and system
design integration methodology. By using suitable CAN bus control strategy and DBW controller, the response of the powertrain
dynamic response characteristic can be accurately predicted and modified to achieve the desired controlled performance. This
research used electronic throttle input and output experimental data to validate the dynamic characteristic of the established DBW
electronic throttle model. 1t used a low-pass filter to reduce the noise content of a drive-by-wire throttle position and a MAF sensor,
before they sent to the controller by CAN bus. Since the noise contents changed as operating condition varied, so it is hard to get the
best filtered result if fixed cut-off frequency were used for filtering. This study used Curve Fit toolbox in MATLAB program to assist
analysis to establish the optimized filter equation for different operating condition. In this study, the electronic throttle and control
driver plant and the corresponding adaptive PID controller in CAN bus transmission was established according to the electronic
pedal command signal and the feedback signal from Throttle Position Sensor (TPS). It used the analog and digital signal conversion
circuit and CAN bus board made by this study to collect the experimental data. This study used Hardware In the Loop (HIL)
technology to replace the real hardware, the command control signals can be varied by the simulation software to evaluate the
corresponding response changes. The signal of the TPS was feedback sent into the controller to adjust the response in order to
achieve the goal of throttle openings position control. This study can also help the engineer to reduce the trial-and error time and
expanse for developing the future DBW system controller.

Keywords : CAN bus, Drive by Wire, Electronic Throttle Control, Adaptive Cruise Control

Table of Contents
D000 D00 OO0 i sereeveeas O OO0 e ivOOno
L e 1720 Vi OO o viio O
L et s XO OO e XIVO OO OO e 1110
L et 1120000 e 213000000000 e, 914000
L e 10000 0000000000 v, 11210000000 e, 1122
CANDbUS O O O v 15230 0CANDUS OO0 i 172.4CANbus 00O
O e 20 2.5 CAN Controller O 0 ....ccoveveevererereene, 25000 0000000000000 o0O0
O, 03.1000000000000 wieeienne. 0320000000000000 i 42330000
OO000 e, 47340 00000000000000000D00O0....49000 000O00DOOO
O e 5541 0000000000 ... 5542CANbus 00000000 i 644300
goorPiDOO0OOOOOOOOOOO...... 684408055100 0000000PIDOOO............ 75450000000
OO00o00FocusOOOO.......... 78000 OOOODO e A A I R 875.20
0000000000 v, TS I I 91

REFERENCES

[1]0000* OCANbased 00000 Gatewayd 00 0 CAN-basedd 00000 0O” 000000000000 200300
[210000“ OOOCAN-basedD 00O O O0OO0OO” ODOOO ODOODOODOODO 200300

[3B100.0¢ CANBUSOOOOOOOOOOOOO" 0000 O0O0OOOOOO0O 200300

[4] Robert Bosch, “ CAN Specification Version 2.0” , Bosch, Sep 1991.00

[5] H. Kleinknecht, “ CAN Calibration Protocol Version 2.1 , Feb 1999.00

[6] LIN Protocol Specification, Revision1.0 Draft 5.00

[7] D. John Oliver, “ Implementing the J1850 Protocol” , Intel Corporation.[]

[8] R.T. McLaughlin and C. Quigley, “ Analysis and Diagnostics of Time Triggered CAN (TTCAN) Systems,” SAE paper, No. 2004-01-0201.01
[9] K. Lankford and R. Cummings, “ Hardware Synchronization Techniques of Analog, Digital, and CAN Signals for Device Validation,” SAE



paper, No. 2004-01-1725.00

[10] A. Ishida, “ A Self-Tuning Automotive Cruise Control System Using the Time Delay Controller,” SAE Paper, No. 920159.[1

[11] R. Muller and G. Nocker, “ Intelligent Cruise Control with Fuzzy Logic,” Proceedings of the IEEE 1992, pp.173-178.0

[12] H. Winner, “ Adaptive Cruise Control Systems Aspects and Development Trends,” SAE paper, No. 961010.0

[13] P. I. H. Lin, S. Hwang and J. Chou, “ Comparison on fuzzy logic and PID Controls for a DC Motor Position Controller,” [EEE 1994,
0-7803-1993-1/94.0

[14] A. Eliasson, “ A controller for autonomous intelligent cruise control — a preliminary design,” Proceedings of the IEEE 1992, pp.170-175.0
[1510 000 000000 0000000000000019%00

[16]0 000" Visual BasicO 0 0 0000 000ORS232/RS4850 D 00" 000000000 OOMO20020 O

[1710000" 12Cbusd O-024C160 0" OO0 OO O 199900 0

[18] W. Kastner, C. Csebits and M. Mayer, “ Linux In Factory Automation? Internet Controlling Of Fieldbus Systems,” Emerging Technologies
and Factory Automation, 19993 Proceedings. ETFA 99.1999 7th IEEE International Conference on, Vol. 1, pp. 27-31.0

[19] BOSCH CAN Specification Version 2.0 1991, Robert GmbH, Postfach 50, D-7000 Stuttgart 1.00

[20] http://www.semiconductor.philips.com/,SJA1000 Srand-alone CAN controller, Data Sheet.(]

[21] http://www.semiconductor.philips.com/, SJA1000 Srand-alone CAN controller Application Note.[]

[22] http://www.semiconductor.philips.com/, PCA82C251 CAN transceiver for 24V systems, Data Sheet.[]
[23]000000000000" LabVIEWDOOO” 00000 000D 0O 0199900

[24]0000" O0D0OO000O0O0OO00ODDOO0O” 000000 0000000000000 200400

[2510 000" MatlabO OO OO O-0000000” 00000 0000000200400

[26)0000" O0DOO0OO" O000OO0O0ODOOOO0O200100

[27] E. Mitchel, SchultzD* 0 0O0OO0O0O" 00000000000 0000000199700

[2810 000 O0ODO0OOOODOOOHILOOOO” 00000 0000000000000 00D0OO 200500

[29] xPC Target user’ s Guide, The Mathworks. Inc.(]

[30] Real-Time Windows Target User’ s Guide, The Mathworks. Inc.(]

[31] H.Hanselmann, “ Hardware In the Loop Simulation Testing and its Integration into a CACSD Tollset,” Proceedings of the IEEE
International Symposium on Computer-Aided Control System Design, pp.152-156.0

[32] G. R. Babbitt and J. J. Moskwa, “ Implementation Details and Test Results for a Transient Engine Dynamometer and Hardware In the Loop
Vehicle Model,” IEEE 90 Internation Symposium on Computer-Aided Control System Design, Kohala Coast-Island of Hawaii, August,
pp.596-574.0

[33] R. Isermann, A. Monti and R. A. Dougal “ Hardware-in-the-Loop simulation for the design and testing of engine-control systems,” Control
Engineering Practice, v 7, pp.643-653.0

[34] J. Li, Fan F and Z. Jianwu, “ The Rapid Develoment of Vehicle Electronic Control System by Hardware In The Loop Simulation,” SAE
paper, N0.2002-01-0568.00

[35] R. Pursifull and H. Keener, “ Motorized Throttle Positioning Simulation Model,” SAE paper, N0.2003-01-0222.00

[36] A. F. Contreras, I. P. Quiroz and C. C. D. Wit,* FURTHER RESULTS ON MODELLING AND IDENTIFICATION OF AN
ELECTRONIC THROTTLE BODY,” Proceedings of the 10th Mediterranean Conference on Control and Automation - MED2002 Lisbon,
Portugal, July 9-12, 2002.00

[37] T. Kowatari, S. Tokumoto and T. Usui, “ Optimization of an Electronic Throttle Control Actuator for Gasoline Direct Injection Engines,”
SAE paper, No. 1999-01-0542.00

[38]0 000 00000 00DDD00000000O0OD000D0O0OD” 0000000000000 0000OO0200500
[39]0 000 000000000000 000000” 000 00000000000 DODODOD?20050



