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Modeling and Simulation of the Driving System Based on Fuzzy PI
Control in Electric Vehicles
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Abstract Automobile industry has to face problems such as energy shortages, environmental pollution and global warming, along with its
contributions in economic development and improvement of people’s living standard. The electric vehicle is the most effective way to solve
problems related with energy and environmental pollution. The performance of an electric vehicle is closely related with the driving system
to be operated on various driving conditions. This paper combines the balance equation for the vehicle movement with the equation of
motor mechanical properties to establish a mathematical model of the driving system of Electric Vehicle (EV). Fuzzy PI control strategy is
used in the model for the optimal control and the model is simulated by the software Simulink. Simulation results show that the
mathematical model of the driving system of the electric vehicle can represent the vehicle running states accurately. Fuzzy Pl control
strategy optimizes the control of the driving system and improves the performance of the simulation in tracing the speed. The simulation
model is very robust and applicable to simulate the driving system of electric vehicles.
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Fig. 1 Schematic diagram of electric vehicle driving system
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Fig. 7 Simulation results

(References)
1] : [D].
, 2009.
Wang Guiping. Study on control strategy of electric driving and regener-
ative braking for pure electric vehicle [D]. Xi“an: School of Automobile,
Chang’an University, 2009.

[2] Rahman S, Castro A D. Environmental impacts of electricity generation:
A global perspective [J]. IEEE Transactions on Energy Conversation,
1995, 10(2): 307-313.

[3] . [JI- . 2000

(1): 3-7.

Chen Qingquan. Jiangsu Machine Building & Automation, 2000(1): 3-7.

[4] . [M]. : , 2003.

Bian Yaozhang. New energy technology of automobile[M]. Beijing: China

Communications Press, 2003.

[5] ; , . [M].

, 2005.

Chen Quanshi, Zhu Jialian, Tian Guangyu. Advanced electric vehicle

technology[M]. Beijing: Chemical Industry Press, 2005.

. [J]- , 2006(8): 38-40.

Sun Fengchun . Scientific Chinese, 2006(8): 38-40.

[7] . [M]. , 2004.

Chen Jiarui. Automobile structure [M]. Beijing: China Communications
Press, 2004.

[8] . [M]. , 2000.

Yu Zhisheng. Automotive theory[M]. Beijing: China Machine Press, 2000.

9] , , . [M]. : ,
2002.

Zhan Yuedong, Li Shan, Ju Yongfeng. Fundamentals of electrical

0]

machines and drives[M]. Chongqing: Chongging University Press, 2000.
[10] : M.

,2003.
Li Shiyong. Fuzzy control neurocontrol and intelligent cybernetics [M].
Harbin: Harbin Institute of Technology Press, 2003.
[11] . [M]. , 2005.
Zhu Jing. Application and principle of fuzzy control [M]. Beijing: China
Machine Press, 2005.
[12] : il
: , 2004, 28(6): 825-828.
Huang Miaohua. Journal of Wuhan University of Technology:
Transportation Science & Engineering Edition, 2004, 28(6): 825-828.

[13] , , . ADVISOR

[JI , 2007(6): 10-14.
Zhao Guozhu, Wei Minxiang, Yang Zhenglin. Machinery & Electronics,
2007(6): 10-14.

[14] Wang L, Bai W. Development and simulation of electric vehicle based
on ADVISOR[J]. Journal of Southeast University: English Edition, 2006,
22(2): 196-199.

[15] Andrew C B, Ali E. ADVISOR-based model of a battery and an

ultra—capacitor  energy source for hybrid electric vehicles[J].
IEEE Transactions on Vehicular Technology, 2004, 53(1): 119-205.
e, : o ul ,

2004, 16(8): 1621-1623.
Zhang Xiang, Qian Lijun, Zhang Bingli, et al. Journal of System
Simulation, 2004, 16(8): 1621-1623.
[17] R s , . PI
[J]- , 2006(1): 52-54.
Li Shuxin, Cao Binggang, Bai Zhifeng, et al. Electrical Engineering,
2006(1): 52-54.
[18] s s , . ADVISOR [J]-
, 2005, 22(2): 203-206.
Zhang Xiang, Zhao Han, Qian Lijun. Computer Simulation, 2005, 22(2):
203-206.
[19] Huang M, Qiu H, Liu J. Fuzzy logic control for parallel hybrid vehicles
[C)/ Proc of the International Electric Vehicle Symposium. Busan,
Korea, 2002.

(FHEHRE XT)

2010,28(15)

87



