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Neuro-Fuzzy Controller Design of DSP
for Real-time control of 3-Phase induction motors
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Abstract - In this paper. a drive system of
induction motor with high performance is
realized on the viewpoint of the design and
experiment, using the DSP (TMS320F240). The
speed controller for induction motor drive
system is designed on the basis of a
neuro-fuzzy network. The neuro-fuzzy controller
acts as a feed-forward controller that provides
the right control input for the plant and
accomplishes error back-propagation algorithm
through the network. The proposed network is
used to achieve the high speedy calculation of
the space vector PWM (Pulse  Width
Modulation) and to build the neuro-fuzzy
control algorithm, for the real-time control.

The proposed neuro-fuzzy algorithm on the
basis of DSP shows that experimental results
have good performance for the precise speed
control of an induction motor drive system. It
is confirmed that the proposed controller could
provide more improved control performance
than conventional v/f or vector controllers
through the experiment.
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Table 1. The number of neurons in each layer
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Fig 2. Architecture of a neuro-fuzzy networks
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Table 2. parameter of five linguistic variables
(a) premise parameters

i 1 2 3 4 5
ay § 167235 | 126257 | 2.1968 | 13.2492 18.679‘_75
by | -16.2483| -2.5791 | 2.3649 | 5.3672 | 17.3460 |
ax || 182495 ; 12,0349 | 76492 | 182490 | 15.3609 |
by | -15.6708;-12.3024! 35734 | 14.1548 | 19.6052 !
(b) consequent parameters

i 1 7 e 3 4 5 !
Ti=1] 15828 | -0.8566 | —1.3398 | ~1.1196 | -0.9627 |
1i=2 1 01244  -1.4597 { -2.1687 | -3.2501 | -3.7244 |
Pyl =3 ] -1.3536 | -6.7529 |-14.2751|-10.2493] -3.2662 |
Ti=4-1.1088 | -4.6592 I-13.5483]-17.4596] -12.5483!
=5 -2.2441 | -0.5226 ! -3.9480 | -5.6126 | -3.8048 !
=1 ] 06576 | -1.2444 1 -3.9366 | -1.4676 | -0.1446
i=2 | -1.5082 | -3.2438 { -8.6541 | -4.6703 | 0.5762
1Q;1i=31 01083 | 0.5738 | -7.2491 | -6.9547 | -3.7432
' i=11-0.7728 | 0.1728 ! -81583 | -7.2761 | -6.6056
=5 1.4976 | -0.1408 | -4.2249 | -2.3988 | -0.6749
=11 17988 1 -1.0379 1 04532 | -1.3382 | 0.4062

i=2 1 0.8219 i 16348 | 1.7024 | -1.6427 | -0.7984

Ry =3 11109 | 16961 @ 35128 | -2.3764 | 1.3512
1J=4 ] 06476 | 1.9254 | 56397 | 1.5924 | 1.9152
V=31 0.0524 1 -0.8069 | -1.2176 1 -0.1159 | 1.4134
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Table 3. Motor parameter
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Fig 3. Current by control method(no load)
(a) v/f control (b) vector control
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Fig 4. Motor speed by control method(no load)
(a) neuro-fuzzy control(3 variables) (b)
neuro-fuzzy control(5 variables)
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Fig 5. Motor speed by control method(load)
(a) v/f control - (b) vector control
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Fig 6. Motor speed by control method(load)
(a) neuro-fuzzy control(3 variables) (b)
neuro-fuzzy control(5 variables)
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