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ARTICLE INFORMATION ABSTRACT

Original Research Paper This paper is devoted to sensor fault detection in linear systems with observer-based approach. It
Received 03 November 2014 is assumed that the system has linear dynamics with the presence of uncertainties. The
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uncertainties are modeled as unknown input (disturbance), while it is assumed that the well-

Available Online 07 March 2015 . R . L .
known observer matching condition is not necessarily satisfied. To decouple the unknown-input

effects, and distinguish their effects from the fault effects, an equivalent dynamic system is

Keywords: - | . .

Unﬂown Input Observer proposed that is independent from the unknown input. The equivalent system is constructed by
Observer Matching Condition the use of a unique integral filter. The introduced integral-filter, which is called buffer-based
Residual Generation integral filter in this paper, has frequency response similar to the low-pass filter. Hence, the

Fault Detection

Sensor Fault capability of noise filtration will also be provided. The construction of the equivalent dynamic

system is achieved from the use of multiple successive buffer-based integrators and the number
of successive filters is related to relative degree between the unknown input and the sensor
output. Then, an unknown input observer is proposed for the equivalent system, and therefore, a
disturbance-decoupled and fault-sensitive with exponential-convergent toward-zero residual
vector will be generated. Although the generated residual vector can be used for sensor and
actuator fault diagnosis problems, the focus of this paper will be on the sensor fault detection.
Finally, the applicability of the proposed method will be investigated via simulation of a simple
inverted-pendulum on a horizontal-moving cart.

Slojite (Fug) Fomess 5l boal ok ;s 5l 5l 050 dodio -1
Hly e, Jol 2 il Soy obl b g anS e eolanul &> b ossl axals 1) el 5, oydlel Sblgs _\11%10455 oats glapi oS!
50 w2l 1y plioal Gl S esd (2g )5 g e ool ariits ((Kes 3B JBlas b L 5) SuoM et 50 aB oy

2- Residual Vector 1- Fault Detection

Please cite this article using: “lod o3liiw! Jod @yl 5l s opl @ gla ) gl
E. Bagherpour-Ardakani, M.R. Hairi-Yazdi, M. Mahjoob, Unknown input observer for sensor fault detection in linear systems with unmatched uncertainties, Modares
Mechanical Engineering, Vol. 15, No. 4, pp. 292-300, 2015 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1394.15.4.11.3
https://mme.modares.ac.ir/article-15-939-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-15 ]

[ DOR: 20.1001.1.10275940.1394.15.4.11.3 ]

Ve 9 (S 3l 92)3L Jaclowwl

Grkoiols w[o.\.:b.#Gmw)émﬁwél)gf,luugség)g)fwﬁ

byl jlade s Fania6S 9 S350 S ghiie Coxdse sla K
s pgd sl Ahnly & oS oad Jos 550 Syge 4 L ladl oS
Condse Sl S (25 ulpln o) S b et (Seelus 155
Gl bbb el WS anlss el | Fowss sl bs
GrSeslail byd 4 L 5 cul (Sl lapiucs ;o @y Logame
g leS 18 S JUiSe i

S oS SeS a4 ball Son ;S Cadgae al b ag2lse ol
el 485 18 azgi 550 n3l Slal 0 (6,500 5156, cpslasls (6359
ks (655 Frbo S 4 o U (3051 Canay S, cnl ol
[15-12] sl 5 opess

R 5 .
I emSiite b SaS glazrs,s oiS oo el |, gl by oS
. . 6. . . e

o5 5 polael 6995 (S B30 Sl Sezse sl LS
b3 sl S ess 5 [13] jo oS nie lp el wialys s
S i 55 [14] 5o ool ous oolizsl ([16] ;o oas «l,) "W oo
5 s 5 005 bl ([L7] 10 008 slgnis) Polijmo e a5
08,5 ooliwl o gl yuiio pess sl [18] (353 090 S ipmess
“5%9y5 Sieed (b 4 eyl eer il 5 [15] Wl el
S99 )l G....Q?D «J é‘L&bJ.M U"M » 093'{9 9 4..}‘.}].: fa}l.tnl.)
ol ools &l 55 1 polesls
Qs e il |y as b plys ali paeis Jlais! g 4 3tie
28 O kld o 1) Gl Gen by cilead adls > sla s
e gl Wiz ) (nl 5l G gl Alie Bty wled ST (o)
4 onile Lo 5 Cowlus oS QT u.:L.ul PLy ..bld;.}ld].: 9, Bl 4 onds
sl J19] o [21-19] cudl Glanel (plesdl sgmg alps o g
oo e oS JLEl KoS & Jolas pis olmsl 8041 L e
S i g [20] RKhoe sais Judoo 5o 0wl opl bS5l w0
08ly3 1) 6,50l g5 il Lo a5 (g u S LKl el oo ool 35 [21]
3,5 walgs ool 8 50 Obatl Foress >lhb e 6 YL cds oS clls

s Al e 0l & e 45 Ll 5 e (58 1S i
) @l Sozm g busgume o oe Jolae Sialus Ll po (o>
BB [21] jo o s g 58 o5 WS oo Jporv 0as (b S oess
Iy Jolro pivns 0 (gl ool JIS01 cuie OIS oo a5 wilassls 5y
Saaliys Laly, 5 Sl iie adyl Luld e b 5 45 e Liis
w5 sl S oeads 4 5], i) S s Sslr Jolas
590 e 4y el Gulatel coabidans BT > ol (Sl Jolee
Conbbpas ) Jites ol oy obmyl Uy e ol sloriy

@l Ole o Sbal Gl S s (295 (Jlenyl lulid o
S b oply Glosile o jo g 0l solys | Kad gl (29,5 Coon
Joe bl (s iz el pald bydGie o8 sl aly
@ hulpd prr adlcwl gps @S (Soelas (L8, 5 S eSS
Ly abbpd Shle b (Sonld Jao chog Logas 5 am0 00 &) )
S o3l cr 30 g5 S ol 2 odle el axlge (g S oslasl B s
hb Jiles 3 4 59 walys Ldlse oz S glyil Lawsgs ba el
ouile oy csulyd etz cod i 3 e Cloall gle S pess
Joe ax ol as waless jas LIl ass e Lalpd g o>
ol o Slae Laylyd )5 oaile oy cally jloye5 5 63Vl s 5l Swlinos
by solg> 1y jao 4 303 (g polie

e Sl S (29,5 5 S eSS (29,5 o S| S 90
pose Srell oS walss 595 jao Iy enile oy e g 03,5 waas )
s a5 5 b 31 50 S e les sl sl Hasli] s
4 ail (a5 Sl bl ao jloaile oy 5 o5 00y plnil 590
S la s atiw] am 5l eaile oy ke faile e wold ) uen
[1] 09 aslss wtusw ol 8 Sloe

Qi3 oo s (Seolind Juaw jo CulaBaie (ol o )Ll a5 4isS lon
o o ,Sag, sl il b jakas Cds p el ST
B 4z j9e Cuabd pac BT L agalye jshite & Gilie Clidos y
2 . — . . wr oz
BRERT SVewe) fa}lml.)'dds)g ‘_gLQ;wM ‘41&? w‘l )l aS cul M;
o sl i es CoblB o ald Ly caslasl 5385 sl T e
polaels glacsog,s b anlss ool d (lai) polael go5y5 2925k
5 olslezél gyl (siluJon glas wati Joo Selus asilys oo
Byt 1) (S ojlail By slasogy b g 00 (s 5125399
s 10 a2 4 aiiay cpl )0 oads piitie gl Cpdgl ol (u*‘;-"'-*’d
e e hals pslaalim (9355 5 e SRl Sen 5 Sl a5 20 50 5L
iS5 1555 [2] wiols sl b sl sl |, slail
5 aw a5 [3] wols @l 1, Sy Fepass sl B 5 oY by
b 095 [BA] w05 el s S5 5 b 5 R SV
Slapiuss ;0 Gl Al e malS L JolSmad e sla S s
(ol Alasly: g 005 4z g5 0 )50 mae Slio alaz 3l 55 (6359 (s pdyennlin
[10] ol e (295 5 g09y5 2Ll

Lo pslasl 6399 S mess (b ;5 00iiS 3g0ore Ll b alex |
as ol asly o 4 dlie gun cod 3 a8 e S e il
roee Sl 0 e Gle pate GresS byl cpl el ((3) &, )
8 pobael slas3gyg 5 29> e eiine (Seslud oS &5 ol
Slopsite a3 )0 pslasl 63555 Sl Gl Sgo (nl e il
[113] 55 walyses Soe >

S olgee Somess Gl bys gl L3b cosgase g guyid ly
S 5l IS SlSe slapias 55 Logos 108,5 SaS ool Jlie

5- Auxiliary Output

6- Relative Degree

7- Higher-order Sliding Observer
8- High-Gain Observer
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1- Threshold

2- Unknown Input Observer (UIO)
3- Reduced-Order

4- Observer Matching Condition
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1- Relative Degree
2- Canonical Controllable Form
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