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The Characteristic of Control Response of BLDC using a Fuzzy Pl Controller
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Abstract - BLDC motor is used in a wide variety of industrial and servo applications. Its features and advantages
mainly consist in high value of torque/inertia ratio, high efficiency with speed range and high dynamic performance.

This paper deals with the speed control of a trapezoidal type brushless DC motor using Fuzzy PI controller. The
conventional PI controller has been widely used in industrial applications. If we select a optimal PI control gain, the PI
controller shows very good control performance. But it is very difficult to find the optimal PI control gain. Fuzzy control
does not need any model of plant and is basically adaptive and gives robust performance for plant parameter variation.
Therefore the combinations of conventional PI controller and fuzzy controller seem to be very effective. This paper deals
with PI controller with 4-rule based fuzzy controller. The proposed fuzzy PI controller increases the control performance
of the conventional PI controller. Simulation and experimental results show that fuzzy PI controller has a good

robustness regarding the improper tuned PI controller.
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Table 1 Regulation applied to fuzzy controller

ce € N P

N N B P
P N P B

N ! negative P @ positive

PB : positive-big

NB : negative-big

CEFZ_U - Mbfs
1.00
ool [ I 72 e
B 7N |
E
it 060
|
£ 040
F
0.20
0.00+
-0.80 -0.40 0.00 0.40 0.80
FZ_U
Selected: =none= Domain-1.00 Belief1.000
SEA
a8 2 7,0 a5
Fig. 2 r}, ., function

A Fuzzy Aol 71S 7FA & PIAlol 7= 233 #Zo] 7]
F9] PIL Aloj7ldl #A WE@de] F7te Fejrt ot g
A Ak vpel ko]l AW FuzzyAlol 7)o 288 AHA 3

HnY gt gk WA At BEEE o 2
58 F7hshe ARAE Fuzydolrlel Aolge 57
AA AEIN} BE Ao BELER FBE & AR

x| Pl Moi7| & At&E BLDC Mol SEHEH

Trans. KIEE. Vol. 60, No. 10, OCT, 2011

dr}. 2w A57le R/} BREEE Holu F71HY
3 wol = FuzzyAol7le 4571 $E452 A7) 9
) Aol FAA BaAIA A
i AT S FLEE ol Wl A Fusy
Aelrle Aolge FAs = Zws} pa
= 22 o AsA Aok

u(t) = up(t) + u,(t) + ufuuy(t) (3)
= er(t) + K e(t)dt + KfFfzmy(e,ce)
ol¢} & FuzzyAlol7]9 #goz HAEFrje £LEE 7]
F9] Pl A7 AHEE AHT mEs kg ow &
T =dsiA Hoh

3. Al ZellolM

B omfodlAeE BYAlg s ARdE7 AEH)AS 9
ste] Y4 F9 DC A AYe] HEs FAeha, 974
o] oAl Atk PFejeta 7HA s 1\’4"’ BEA|
g2 ARHE7] F58 9% AWEH 29X, toloE &
AE FAEA T

AlEd ol 28oA HAiE 245 AHE3le Cdo=
stggom, mEYAAY 2 a7 98] Runge-Kutta W
He ARSI HA AT 4 RELS HA HE &

ZEgoiel TILSHELL+S AF-&3te] Fuzzy #Alo17]1E PI A
A7l ke BS99 28X e HAE vluso
Algdolde AgHE HdE7] e & 29 2o

® 2 AEo ALZE HST| M
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