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Development of Fuzzy Controller for Electric Power Steering Considering Steering Feel

Chang Su Hahn*, Meung Ho Rhee*, Ho Park**

{ Abstract I

The test method using simulator to objectively measure the steering feel from several drivers was proposed. It has also
described the ideas to analyse the principal factors affecting the steering feel of the driver using the correlation analysis
of the measured data and the questionnaire. Proportional Derivative(PD) controller has beeri used to measure the steering
feel, and the control parameters have been selected to obtain the optimal steering feel. Membership functions of Sugeno
fuzzy model are constructed from the assist torque values calculated from PD controller at each steering state. Moreover
to verify the performance, this fuzzy controller has been compared with the another fuzzy controller of which membership
functions are derived from the knowledge of drivers. As a result, it can be concluded that the proposed fuzzy controller
improves the steering feel at each steering state more than any other conventional methods.
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Fig. 3 Flowchart for compensation algorithm of steering feel
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Table 4 Comparison of performance index

Perfor- Static State Dynamic State

mance Sugeno | Mamdani | Sugeno | Mamdani

Index Type Type Type Type
F1 0.544 0.643 0372 0.561
P2 0.788 0.873 0413 0517
F3 1.465 1.523 1.203 1.651
F4 0.508 0.732 0.002 0.027
F5 1.008 1.234 0.738 0912
F6 0.800 1.294 0.420 0.564
F7 1412 2.083 0.621 0.923
Gl 0.008 0.010 0.028 0.037
G3 0.027 0.030 0.048 0.062
G5 0.003 0.004 0.031 0.041
G7 0.023 0.025 0.030 0.052
H1 1.172 1.462 1412 1.562
H2 1.523 2.037 1.101 1732
H3 0.664 1377 0421 2371
H4 1.523 2377 1451 2.762
H5 1641 1.738 1412 1.651
Ho 0.820 1.277 0.621 0.761
H7 0.662 1.663 0419 0.621
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