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Speed Control of Induction Motor for Eletric Vehicles
Using PLL and Fuzzy Logic
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Abstracts This paper discribes speed controller of a induction motor for electric vehicles using PLL and Fuzzy
logic. The proposed system is combined precise speed control of PLL and robust, fast speed control of Fuzzy logic.
The motor speed is adaptively incremented or decremented toward the PLL locking range by the Fuzzy logic
using information of sampled speed errors and then is maintained accurately by PLL. The results of experiment
show excellence of proposed system and that the proposed system is appropriates to control the speed of induction

motor for electric vehicles.
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Fig. 1 Schematic diagram of system.
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PM : Positive Midium
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Fig. 2 Membership function.
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TABLE 1 Fuzzy rules.
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Fig. 3 Defuzzification.
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TABLE 2 Lookup table of the Fuzzy controller.

Error Change
Error | -7 - -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7
-7 -1.2 -1.2 -12 -1.2 -1.2 -12 -12 -1.2 -1 -0.9 -0.7 -05 -03 -0.2 0
-6 -12 -1.2 -12 -12 -12 -12 -1l -1 -08 -0.7 -05 -04 -0.1 0 0.2
-5 | -12 { <12 | -12 | -12 | -12 | -12 -1 | -09 |-07 | 06 | -04 [-02 0 0.1 03
4 | -12 | 112 | -12 | -11 | -11 -1 | -08 | -07 | -05 | 04 | -01 0 02 04 05
-3 | -12 | 12 | -12 | -1l -1 | -08 | -07 | 05 | -04 | -02 0 0.1 04 05 0.7
-2 [ -12 | -12 | -12 -1 ] -08 | 06 | -05 | -03 | -01 0 02 04 06 07 09
-1 -1.2 -1.1 -1 -08 -0.7 -05 -04 -0.2 0 0.1 04 05 07 03 1
0 -1.2 -1 | -09 | 07 | -05 | -03 | -02 0 02 03 05 07 09 1 12
1 -1 -08 -0.7 -05 -04 -0.1 0 02 04 05 0.7 08 1 1.1 12
2 -09 -0.7 -06 04 -02 0 0.1 03 05 06 08 1 12 12 12
3 -07 | 05 | -04 | 01 0 0.2 04 05 0.7 08 1 1.1 12 12 1.2
4 -05 -04 -02 0 01 04 05 07 08 1 11 11 12 12 12
5 -03 | -01 0 02 04 0.6 0.7 09 1 12 12 12 12 12 12
6 -02 0 0.1 04 05 0.7 08 1 11 12 12 1.2 1.2 12 12
7 0 0.2 03 05 07 09 1 12 1.2 12 12 12 12 12 1.2
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Fig. 4 Block diagram of Phase-locked loop control.
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Fig. 5 Trajectories of voltage vector.
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Fig. 6 Step response using pure fuzzy control.
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Fig. 7 Step response using fuzzy and PLL control.
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