FRBRARFEL R e LT 5 R
3550 KOOI IOIOGIOI IO IOGIOIORIIIOIONK

S SRR ER I R L R 271 (2/2) S

FHAEe s BuA A
++ 3 ¥ I NSC 90-2212-E-009-041
HEFPF 90 &Y T 9] & T

$$%$4%%uf@ﬁﬁfwﬁ:
IE N UL S S U s
D’;{'\"F T 5'7}_?‘753” "~ laéﬂ;—— - i@
XA REEeRFHFL I F L2 & -
[(JRZFE TP AR HREF - &

ﬁ{%ﬁi i~

o X FOl# 107 2F



B i L E B

S
ﬁﬁwm'%ﬁsg
EIT
H 7 H

SR E (M
PR BER)

Eial a3 IS~ Ll

3. FHRIFEZ TR e

thir g o APk s B B
GRS Sl FISER J Rt P

}frﬁ_ﬁ’ T?tt@%%"; ’d\lﬂﬁt‘ﬁi—;}%’i’rl;}g
ﬁl?ljgj\iél— B3 )‘L#‘foﬁ: W'V*/%—L
,:li .f‘;;‘l;ﬁf% \Zl'r&’ ‘E‘%? &;LBI’%E

ﬂ%ﬁ?ﬁ&ﬂﬁ’%éﬁﬁ%ﬁmﬁﬂ
P e FAEBLPIET Ui gird| { £
SR o mARIT ] BAA K R S Mg
Bk Slic MR T EIF RE
B E M BIE L Tk o @ o 2] F
SEE S L TR R Ft VIl S
IR AHI A AL L N THR
PR & /ﬂ Rz R BRd R R
#* 2 ﬁﬂﬁ@%o?bﬁﬁﬁﬁW’
—ﬁ%%&ﬁﬁ@%Jﬁ%$’*%Fﬂ
GRS ¥ - AR A SR RA
]?ag , ugli = —t 2 }JR@#&.J o fk\FF;fd éq‘;ﬁ‘
FEXFTASAAAER - AT 0 FEL
%%\JQL$HWHAF¥P%”X§4
ML R RE D R
FER o

ERMESENERLAF &R R
oA O BT R E MBS g S 2
HA AR R 0 TR T U o S iR
s TP A 2R AT I B T o

oAl R e
Strategiesinthel mprovement of Contouring Accuracy for CNC Motion Control (2/2)

Huk 2 57 (202)

NSC 90-2212-E-009-041
-91&77
! % % 3 E-mail: aclee@cc.nctu.edu.tw

\Liﬂgﬁﬁﬁ/“

a2

® < 4§ & (Keyword: motion control,
neural network, friction)

This is a two-year project. The purpose
of the second year including three parts: (1)
establishing of the friction model; (2)
establishing the structure of the neurd
network compensator; (3) experimenting on a
machine and evaluating the performance.

In this paper, the friction model and
system transfer function will be found first.
Because the dust cover and the existing
friction force will interfere the estimation of
system transfer function, we will use a
disturbance observer to confine the system
transfer function to anominal model. Then the
feed forward controller and feedback
controller are applied to achieve good tracking
control. The disturbance observer can let
system have a more robust property. The feed
forward controller is designed to be the
inverse function of the system nomina model,
therefore, the system response become faster
and error become less. The feedback
controller can take care the residual error due
to un-modelled system and parameter
variation. The other part of the nonlinear
friction, which is not been taken care by the
observer, can not be compensated by
disturbance observer. This nonlinear friction
can be dealt with by nonlinear compensators.
These compensators have two kinds, oneis a
parameterized friction model, which can be



used to estimate friction force and then
compensate it. The other is a neura network
compensator which can compensate friction
force by learning. The latter can be further
separated into two different structures, they
individually use the error and velocity signals
as the input signals to produce the
compensating command for improving the
performance of system.

We compare several compensating
methods for reducing the friction effect by
experiments. The results show that these
compensators can reduce errors and are also
feasible.
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