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Linear motor controller design and operation status monitoring
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Abstract

The neural network method has been
introduced to design a controller for linear
motor feed system and system operation status
was monitored. It is most difficult to achieve
gain the
information limit. Regardless of the system

controller tuning because of
structure, conventional control gain could be
adjusted minimizing the resulting error for both
position and velocity using the proposed
method. Slight performance deterioration was
observed at the small value of training epoch.
Different controller performance for position
was observed with respect changed sampling
Actuated

monitored  using
processing and operational status was predicted

time. system performance was

neural network signal

with the rate of 80% approximately.
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Fig. 2 Block diagram of neural network
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Fig. 3 Neural network controller structure
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Fig. 4 Sensor disposition for signal
measurement
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Fig. 5 Convergence trend of kp
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Fig. 8 Velocity trend vs epoch
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Fig. 9 Velocity error trend vs epoch
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Fig. 9 Velocity error trend vs epoch
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Fig. 11 Velocity trend using trained gain
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Fig. 13 Actuation Input

43 AEARE Aojol5

A& 45e Frtsetr] fste A RS
2 2 & 1A & de Axde 4EY
ANZE 7NEeE ARE HusI. HEd A
&9 A 47 5, 10 L8l 20 mselt}. Fig.
1491 X ¢k o] Atd AF Aol we} Ao 5
o S g2A vetg e dEsd o
€ 7 Aol 59 AF¥o] th2A Yeidrt

Kp
=

° 1000

2000
Epoch

3000 4000 s600

Fig. 14(a) Convergence of kp

103

Ki

Sempling tim e (ma)

° 1000 2000 3000

Epoch

4000 soo00

Fig. 14(b) Convergence of ki

°
el e
- ~—

- e~
[ // Bampling time (me)
4
2
0

2000 2000
Epoch

4000 s000

Fig. 14(c) Convergence of kd

AEAZ W vEE Aage] 453 9
ANese] BHE ABAL] HEEE $5A

vebst o} (Fig. 15).

Position error wiw sampling ime
0 Sampling time (ms) —— &
T o2y Y~ =
T < ~
L8 S~
g8 . Tmem—— 1
210
£ 12
§ -14
6] e
18
00 02 0.4 06 08 10
Time (sec)
Fig. 15 Position error comparison vs sampling

time

44 N2=q9 5484

ANade S8/ 9 2FH%E Hrtey 93
o Z LAz gstdg 27 B B &
A% st 4XHAA 4719 A E, F 16%
o] NEE %3 ARG HEAALY 42
Eol $43A EalHth ol AN Y8
o HFHoz 12709 AEE F2ANHY 4F
AAE FAHANEY FH &9A 2
U3 2319 £F4 o 272 243
At Z 21EE 0ME F&8o] & 409 g
FARE B4 AATE gFHRen HE
2 H9 1207 ARE o] 83l EH AA
2o dE34eE FasHd (Table 1).



Table 1 Prediction rate for various network

structure
Hidden layer nodes Prediction
H1 H2 rate(%)
20 8 78.3
20 9 79.2
20 10 79.2
20 11 78.3
20 12 78.3
18 10 78.3
16 10 78.3
14 10 79.2
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