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High Performance of induction Motor Drive with HAl Controller
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Abstract' - -This pdper is proposed hybrid artificial intelligent(HAI) controller for high performance of induction motor
drive. ‘The design of this algorithm based on fuzzy-neural network(FNN) controller that is implemented using fuzzy
control and -neural network. This controller uses fuzzy rule as training patterns of a neural network. Also, this
controller.- uses the back-propagation method to adjust the weights between the neurons of neural network in order to
minimize the error between the command output and actual output. A model reference adaptive scheme is proposed in
which the adaptatlon ‘thechanism is executed by fuzzy logic based on the error and change of error measured between
the motor speed and output of a reference model. The control performance of the adaptive FNN controller is evaluated
by analysis for various operating conditions. The results of experiment prove that the proposed control system has
strong high performance and robustness to parameter variation, and steady-state accuracy and transient response.
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Fig 2. The construction of FNN controller
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Fig 3. Algorithm of proposed HAI controller

AFCE 7|ERd9& Ag3e 1Y 394 dE79 &9
0,k 712rde 29 0,09 wadtey 23 ew,(h)e
AFCe) 93 3gdrt NFEREL A At € oens
g e AAVES WMEIE LTYES FEATY] Y8
o AHgEE 13 A2dE AHEED. a8 4= JEEE
9]3 AFCE uJelditt, AFCY $X:= FNN FXo} ¥gs

ddg
— - ce@m(k)
r' }"?‘—' Aigna (k)
o) _ + AFC [——>
+ e (k)
or (k)

ag 4 7|Ezdol 2|st AFC
Fig 4. AFC with reference model

AFCe Qe 712239 237 AL 2ai(ewnk))
s 9 3e] WEE(cw,(R)e ALEBT. 9s 9ate) W3
e vhe3t 2ok

e, (H)=0,k) -0, k)

cen, (k) =ean, (k) —-ew,(k—1)

(5)
6)

FNNe| 2o14 Mu®) g Qo) AFCAA Mot st
d sAAelsle) A 9% AFE A& & Ak

.

i (k) = 1, (k=) +[ALL, (R) + AL, (K)] n

HAI #Alo}71e) daf Aojse FdE7le =etolB Al&d
& 29 5% 23 A¥EE FIEH PWM W& AR Eh

L N .
is,) _V‘ZGL, '_fa M
Current | Ys | SVPWM | ias

@} HAI Aigs [ igs | Control [V5 ] Inverter [,
Controller o,

Wy

a8 5 FEME7(e =2l0lE A[ARe PMT
Fig 5. Configuration diagram of induction motor drive

5. Al2H9 4583

a9 62 B =8edA 248L A ARY F=HEI T
FA2EE Yedo



BRPERIE 550% 43 20065F 4R

o=t L3¢

36 M

T '4} *G —

o

@%*—“*#HMNH_&'L“
TMS320C31

Qﬁ——{ns—mc M/T Circuit

O 6 A2l FME
Fig 6. The configuration of system
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Fig 7. Response characteristics of FNN controller with step
command speed
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Fig 9. Response characteristics of FNN controller with change
of load torque
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Fig 10. Response characteristics of HAI controller with change
of load torque
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