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Abstract
We are concerned with processing methods of the
measurement values of sensors in the control
system. When some faults happen to sensor

components, the measurement value of sensors
cause the malfunction of the plant. So it is
necessary to detect and reduce the influence of
faults to control with reliability for the overall
system. The sensor status must be always good for
best demonstration of the controller performance. A
self-validating sensor detects the sensor state from
the measurement value, reconstruct a soft sensor
and can improve reliability of the sensor.

If sensor faults, the sensor is detected and
reconstructed with the best estimate from its
correlation to other sensors and historical data. It is
applied to the control of a flexible link system with
the sensor fault problems in the light sensor module
for position to show the applicability. In this paper,
we propose a digital controller which reduces
deflection of the moving set-point by reconstructing
output of a sensor when the sensor fault is detected.
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Fig. 1 Simplified model of flexible link experiment



20005 X®EFTLE HFHLLWMAE HmTE $23%8 H18H 2000/6

Table 1 Flexible Link A ¥ #*] 2] Parameter

2AY Camera framed| g Tipel Z WL
a = —owlaolth
047]}\1, d= alL — a = % O]B:], 9 : ?Blig]

%[ "], d : Deflection[lcm]¥ w,

x = Ax+Bu
0 0 1 0
a= |0 0 0 0 !
0 Ksnrr _ KuK;
]hubL R]hub
0 = Ksrirr Jioae + Thua) LK%,,KZK 0
]hub]loaa’ R]}mb
0 . B
B = KoK X=[6¢119d]T
Lomo g Y = 100
Rl (rg ool
_LK,.K,
RJp

YA 71 ofeist ZS

B 719 Parameters-&
A AL AL £ QU

51 [0 0 1 07[6 0
dl_lo o o 1||ld 0

é [o 195 —55 0|6 |"| 103]"™
d) 1o Zos6 21 o)l al |“a

2. 1LQG A o}7]

Aol A #3 A, B Al2€9] Q=diag([300 30000 1
0D), r=2% A} £3l9 Matlabe] LQR tiA o2 39
A7k Fald obelet 2o

K = [0.2]1 -0.89 0.053 0.052] [V/degl[V/cml

_5‘2_

Parameter Symbol Value Units
Q= 1 T - uemoouw
((-‘ij?‘g?e;s:‘g x5 T 0.002 | kegm' rrore semsor
FECL) L 043 | m
%‘ 39,] ;‘é—] %‘: my 006 kg o Motor Position Oeflection i 0 o
Pa9 B4 Ji 0.0042 | kgm' Goeg SRW || MIITE | | SIS | | eHnG bR
Bulb 4% my 005 | ke e | |
P PENEED Revonetraction
(Eﬁﬂ%—“%{ﬁi‘f 9 A 18 | He rmeen
wE A5 K. 0.00767 Digital Controller l
7)) A . .
(e W& 7] olH] Fig. 2 System Block Diagram
Kg=14'1) K= KgitKge 70
(5’-511{9] -‘?571])01 H]
ge=9"
e =Y A R 26 | @ 1. Input Part )
a6 #A 7. 0.003698 | kem' A/D 12bit, £5[V], 27} A4 & At&3in, 45y F
Bulbd &4 Jo 0.009245 | kem' B8 100[Hzlolx, =29 Z=¢ Bulb® Deflection
39 B4 Jiaa= 1ty | 0012943 | kgm' o Z %
= 5% 6‘ ‘ij":}
STIFF &% Ksrirr 1.656

2. Qutput Part
Aozl €88 D/A 12bit, £5[V], AdlE AFEFE
8ol REE FEAYY, Camerat ©] EEd 70:19

ez ddso] 3o} WA ZEAZ o] FAU.

3. Control Part

PColX BH= C++ 31& A3 LQR Aloj7]12 7
AE R, MM HEHE A2 SEVA AAMZ A
T3 ESE Z=E FrH8IG

4. Diagnosis Part

A7l £8-& D/A 12bit, £5[V], Ad2E A¥SFH
3l LampE& TEHFE A7 A3l AFFTEslo, A
A 2% A9 Al D/A 4922 LampE AEEoh
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V. Results of experiments
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