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Speed Control for Electric Motorcycle Using Fuzzy Controller
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Abstract

This paper presents speed control of an electric motorcycle using a fuzzy controller. The electric motorcycle required
to meet not only fast throttle response but also stability, when it is on a cruise. However, a 1.5KW (50cc) electric
motorcycles selling in the current market are difficult to cruise under the following conditions which are occupant’s
weight, load weight, wind resistance and road conditions (dirt roads, asphalt road). Because of these reasons, the rapid
speed changing occurs in uphill and downhill road. To solve these problems, The input value for Improved fuzzy
controller use the speed error and error variance. The output value for improved fuzzy controller uses Q-axis of the
motor controlled variable. The D-axis of the motor output for improved fuzzy control uses D-axis controlled variable
in proportional to Q-axis controlled variable. Improved fuzzy controller drives the electric motorcycle equipped with
IPMSM. The control subject used in this paper is a 1.5KW electric motorcycle equipped with improved fuzzy
controller that was used to control the motor speed. To control IPMSM Type of motor torque, D, Q-axis current
controller was used. The Fuzzy controller using the proposed algorithm is demonstrated by experimental hardware
simulator.

Key Words : Fuzzy control, IPMSM, DQ Axis controller, Vector control, Electric Motorcycle.
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Fig. 2. A Block diagram of a fuzzy controller
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Table 1. The fuzzy rule table of motorcycle speed
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Base Speed [rpm] 190
Maximum Torque [Nm] 138
Max. Power 2.8
Rated Power 15
Air-gap length [mm] 0.7
Phase resistance [mQ] 26.8
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Table 4. Result of speed response under the flat

road

A A 4= (Km/h) 20 30 40

LW FE 7] (kn/h) 23.8 34 42
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Table 5. Result of speed response under the ramp road
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Avwe =74 3B | 8~
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Au+E HANE(%) 10 8 6
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317 Al TH(sec) 7 5
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