F20HBFEIM
2003 4F 8 A

FE ) E
Control Theory & Applications

5 & A

Vol.20 No.4
Aug. 2003

AR E: 1000 - 8152(2003)04 — 0547 - 04

ETEMESNNERTRERZ® RS

F %, X
(RERBIKY AHIS S TREE, B 8% 710048)

BE: FTEHFRCRAENEE R 2BFEHEYER ERCRRR RS . o8 T EMERSEARRE TR
AR 2 Y e IA] A S B 1] T A4 PERE . Matlab 1B 05 B TRURIE G MM R , I ELER HY T PLEE B SO 45 5 B

B, XA DSPHF 55 A HAR T A iR
KR BMIEE; E; ARESK
43S . TP202; TP273* .3

SCERFRIRAS: A

Application of fuzzy control in brushless DC servo system |

LI Qiang, LIANG Li
(School of Autornation & Information Engineering, Xi’an University of Technology, Shanxi Xi’an 710048, China)

Abstract: The paper introduces a fuzzy algorithm for processing the computer-control servo system, where high speed and
accurate were required. The property in steady-state deviation, regulating time and response time of the fuzzy-controlled servo
system was analyzed. DSP digital processor performed the servo control. By Matlab language, the response of the fuzzy control
was simulated, and then a control algorithm combined P1 control with fuzzy control was formulated.
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2 FRGe4543(System structure)
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Table 1 Fuzzy variable evaluate table
RERBER
BILER

5%

-4 -3 -2 -1 0 1 2 3 4
|94 6 06 0 0 0 0 0 06 1
Sp 0O 0 0 0 0 06 1 06 0O
ZE 0 0 0 06 1 06 0 0 O
SN 0 0 06 1 06 0 0 0 O
IN 1 061 0 0 0 0 0 O
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® WFE e B LN, ¢ B4E—{EH, B4 v B LN.

HMOULEA B R A B 2 BB SR —
&4, HHERTE MR sh 6 b B vl
BUENL. N QU AR Z B/, i FE S MF
BORTFE /ARSI AR BEARE B W
BEACERERE WETFEVUSBERE /. W
MW@ R T EEBAR, KEHTEE—/D AN
R 3R 3h {55 e AR Rk B B TR A L@ g B
O RER. B THERKER, F S HKES S
AELER” . AETEATEE, XEE X S/ER

Fig. 1 System structure chart
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"~ Table 2 Quantization (roughly-control)

e é v BILEHR
-1000 - 1000 -15 -5
- 800 - 800 -12 -4
— 600 - 600 -9 -3
- 400 - 400 -6 -2
-200 - 200 -3 =1

0 0 0 0
200 200 3 1
400 400 6 2
600 600 9 3
800 800 12 4
1000 1000 15 5
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Table 3 Check list for control (roughly-control)

é

5 -4-3-2-10 1 2 3 4 5
-5 -5 -5 -4 -4-3-10 1 1 2 2
-4 -5 -5 -5 -4-3-10 1 1 2 2
-3 -5 -5-5-4-3_-10 1 1 2 2
-2 -5 -5 -4 -4 -3 -1 1 2 3 3 3
-1 -5-5-4-3-20 1 2 3 3 4
0 -5 -4 -4 -2-20 1 3 4 4 4
1 -4 -4-3-2-10 2 3 4 4 4
2 -4 -4-3-2-11 2 3 5 4 5
3 -3 -4-2-10 1 2 3 5 4 5
4 -2 -3-2-10 1 3 3 5 5 5
s -2-3-1-10 1 3 3 5 5 5
A4 FOGHE)
Table 4 Quantization (accurate-control)

e 3 v BILESR

- 100 - 100 -4 -4

=75 -75 -3 -3

-50 - 50 -2 -2

-25 -25 -1 -1

0 0 0 0

25 25 1 1

50 50 2 2

75 75 .3 3

100 100 4 4

A5 EmEa k(i)

Table 5 Check list for control (accurate-control)
e
4 3-2-10 1 2 3 4
-4 -4 -4 -3 -3 -2 -1 -1 0 1
-3 -3-3-3-2-2-10 1 1
-2 -2 -2-2-1-1-10 1 2
-1-2-2-10 -10 1 2 3
0 -2-2-10 1 0 1 2 3
1 -2-20 1 0 1 2 3 3
2 -1 -10 1 1 1 2 3 4
3 0 0 1 2 2 2 3 3 4
4 0 0 1 2 3 3 3 4 4
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Table 6 Quantization (accurate-control)

e é u BILES
- 300 - 200 -6 -4
-225 - 150 -4.5 -3
- 150 - 100 -3 -2
-75 -50 -1.5 -1

0 0 0 0

75 50 1.5 1
150 100 3 2
225 150 4.5 3
300 200 - 6 4

4 ARG HE 5L (System simulation and ex-
periment)
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Fig. 2 System dynamic structure
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5 %58 (Conclusion)
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