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ABSTRACT
The study is going to research the ten degrees of freedom mathematic model of vehicle dynamic. It includes three different direction
of vehicle movement and three Euler angle. Furthermore, it also includes the suspention of four wheels. The formula for automobile
movement is ten degrees of freedom which purpose is to investigate the longitudinal and lateral forces and the yaw rate of vehicle. In
addition, the automobile’ s stableness is also examined while a controller is assembled afterward. As stimulating, the steering wheel
was quickly turning around while vehicle without controller but in low friction on the ground. This factor of low friction conducts the
longitudinal and lateral forces of tyres decreasing. Therefore, it cannot maintain the steady of vehicle and make vehicle tend to be
slipping. However, after assembling vehicle with controller, the situation has been controlled. The controller would control one of
the front wheels in order to increase or decrease the yaw rate. Throughout the stimulation, we understand the relationship between
steering wheel and yaw rate. Moreover, after examining the angular magnitude of steering wheel we also obtained the variation
between them. We applied these two message and their variation, the controller of vehicle steady was been designed. Plus, the
stimulation of vehicle’ s movement as well as the result were achieved.

Keywords : Fuzzy control, dynamic, vehicle stable

Table of Contents
N T RSP ivOOdOo
L s V I D e vi
L et YT SR xOoO
L e DT L RS xivOOad O
L e 0 SRS 112000
L e s 213000000000 e sesreseens 5000 0000ooooa
O e 7210000000000 e 722000000000000
L e 10230 00000000000000 .. 1224000000000
L e 1425000000 e, 27 2.6 0 O Solidworks 0 O 0 O O (VR)O
O000000 v, 29000 0000000000 i ereenns 3231000000
L e 32320000000 e d33000000o00aoa
L e 3340000000000 00000 e 403500000000000
L e 41360 00000000000000 e 4237000000yawrate 0O
OO0 e, A000000000000D0 e 4841000000
L e 484200000 OO M it 50000 00000000
L e 5750000000000 e, 57520000000
L e o I 65000
L e 66
REFERENCES

[1] Kiencke, U. and Nielsen, L., “ Automotive Control Systems,” Springer , 2000.00

[2] Dugoff, H., Fancher, P. S. and Segel, L., “ An Analysis of tire traction properties and their influence on vehicle dynamics performance,” SAE
paper, 1993.0

[3] Segel, L., “ Theoretical Prediction Experimental Substantiation of the Response of the Automobile to Steering Control,” Proceeding of the
Institution of Mechanical Engineers , Automobile Division , pp. 310-330, 1956.01

[4] Taborek, J. J., “ Mechanics of Vehicle,” ’ Penton Publishing. , 1957.0

[5] Waters, W. C., “ General Purpose Automatic Vehicle Performance and Economy Simulation,” SAE Paper N0.720043, 1972.00

[6] Weir, D. H. and DiMarco, R. J., “ correlation and Evaluation of Driver/Vehicle Directional Handling Data,” Paper 780010, SAE Congress



and Expsition , 1978.00

[7] Heydinger, G. J., Garrott, W. R., and Chrstos, J. P., “ The Importance of Tire Lag on Simulated Transient Vehicle Response,” SAE Paper
910235, International Congress and Exposition , 1991.01

[8] Gillespie, T. D., Fundamentals of Vehicle Dynamics ,SAE Publication , 1992.00

[9] Milliken, W . F. and Milliken, D. L., Race Car Vehicle Dynamics . SAE Publication , 1995.00

[10] Gillespie, T. D., “ Fundamentals of Vehicle Dynamics,” 2nd Edition , Society of Automotive Engineers, Inc., USA , pp.195-307 , 335-412,
1992.0

[11] Naito, G., Yaguchi, E., Matuda, T., and Asahi, M., Nakata, T., and Inokuchi, I., “ New Electonically Controlled Torque Split 4WD System
for Improving Cornering Performance,” SAE Transaction, Vol.88 , pp. 748-757 , 1990.0

[12] Matsuo, Y., Okada, A., Kasuga, S., and Sekido, S., “ Intelligent Four-wheel-Drive System,” SAE Transaction , VV01.101, 930670, pp.
53-60, 1993.0

[13] Peng, H. and Hu, J. S., “ Traction/Braking Force Distribution for Optimal Longitudinal Motion During Curve Following,” Vehicle System
Dynamics, Vol. 26 , No. 4, pp.301-320, 1996.00

[14] Nalecz, A. G. and Bindemann, A. C., “ Investigation into the Stability of Four wheel Steering Vehicles,” International Journal of Vehicle
Design, Vol.9, No.2, pp.159-178 , 1988.01

[15] Drosdol, J. and Panik, F., “ The Daimler-Denz Driving Simulator : A Tool for Vehicle Development,” SAE Technical Paper Series 850334 ,
1985.00

[16]0 00000000000 00000000O0000000 000000 (@sesTd

[17] Nordmark, S., “ VTI Driving Simulator Mathematical Model for A Four-Wheeled Vehicle Simulation in Real Time,” VTI Report #
Nr267Am ISSN 0347-6030 , Linkoping Sweden , 1984.00

[18] Weir, D. H. and Bourne, S. M., “ An Overview of the DRI Driving Simulator,” SAE Paper N0.950173 , 1995.01

[19] Suetomi, T.,“ The Driving Simulator with Large Amplitude Motion System,” Mazda Motor Corporation , SAE Paper N0.910133, 1990.01
[20] Freeman, J. S., Watson, G., Papelis, Y. E., Lin, T.C., Tayyab, A., Romano, R. A. and Kuhi, J. G., “ The lowa Driving Simulator : An
Implementation and Application Overview,” SAE Technical Paper Series , 950174 , pp. 113-123 , 1995.00

[21] Greenberg, J. A. and Park, T.J,“ Driving Simulator at Ford,” Automotive Engineering , pp.37-40, 1994.00

[22] Bertollini, G. P., Johnston, C. M., Kupier, J. C., Kulczyzka, M. A. and Thomas, W. E., “ Driving Simulator at General Motors,” SAE Paper
N0.950173 , 1994.00

[23] Allen, R. W., Rosenthal, T. J., Klyde, D. H., Anderson, F. G. and Chrstos, J. P., “ A Low Cost PC Based Driving Simulator for Prototyping
and Hardware-In-The-Loop Application,” SAE Paper N0.980222 , 1998.00
[2400000000000000D0000DO0OO000O0O00O0O0DOOO0DDOO4-480(086)00O

[25] Wong, J. Y., “ Theory of Ground Vehicle,” John Wiley & Son, Third edition , 1993.00

[26)000," OO00O0DOO0ODOOOO” , 00000000, 9900

[271000," OO00O0OD0OO0O0OOO0OO” , 00000000, 9200

[28000," O000DO0O0ODOO0ODOOOO” , 000000 00,(@992)0



