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Defective tolerance control design for four-blade system in order to
tolerate operational defects

Kazem Imani', MirAbolfazl Mokhtari’
1,2 Assistant Professor, Flight Engineering Departmentli Imam Ali Officer University,, Tehran, imani_ka@yahoo.com,

Abstract

In this paper, a fault-tolerant control system is designed for a quadrotor system. First, a
control system was designed in the healthy mode then the system is upgraded to a fault-
tolerant control system by using an analytical redundancy. This control system consists of
two parts: (1) attitude control and, (2) position control. The attitude and position control were
implemented by using fuzzy and PD controllers respectively. Then, Parity space method are
used to detect and estimate actuator faults. As follow as these, control redesign is performed
for fault tolerance and correction inputs by using fault signals. The difference between the
healthy and faulty outputs approximately are reached to zero by using the PID controller.
Two scenarios are considered for actuator faults. The first one is, the fault occurs in motor 1
and 2, and the second scenario is, fault happens in all motors. Finally, according to the
actuator saturation, the critical value (maximum) of fault tolerance is estimated.
Keywords: fault tolerant control, parity relation, re —design, fault detection, fault estimation.
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10- Analytical redundency
11- Parity Space Relation
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1- Fault

2- Actuator Fault

3- Sensor Fault

4- Parametric Fault

5- Identification

6- Estimation

7- Isolation

8- Re - design

9- Physical redundancy
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15- Passive fault tolerant control
16- Active fault tolerant control
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12- Luenberger
13- Adaptive
14- Thau



b5l
25
*e
Ye
L—Q‘w,- J;‘-‘-‘FQ—*‘ iy J)J«‘-TF ‘ e

‘ |

2oz JHiS i eHSLS S oy ) Kb
&e Vi 036 5y e

i Saolind gbraloles .Y

Gl ez odin (Sealus Jao 23w ool 5o
Sl o3 jehaie ol (gl al ales Zl Sl
oolatwl e Glaiswe olKiws lowl 4
Ngah y pad Ao Jlez 0y j0 00l
SN Olaize oliws N-Y

O L g oo Jog odiy dos 4 olKws oyl
b olfims ol 58 e Slaiies S o S >
o olSiws 35 0 09 o0 00l lii x y 2
X e el Gehie oy lagil bl
@l &l @ e sl Behie el
9t ol ¥ ssme 5 Sl (1 o)leds gise)
(F oled j5i50) G S Elo 4 e
O Cwly Caws el 5l s Z jeome Al e
Caoms 4 § 0y Ao p 3gas 45 Wl o Cawd
Yl
s | Olasse olws Y-Y

Sy 0o ey & Jate s ()l
2 e Slaisie (S35 Gaej Joe (258) )l
L oo o ools Gioled XV Z L oo oyl
Ol olisS oloj 5 o5 siln 8og90me @ ez
95 9 oS il e Bl a4 il
Clolliws (V) JK& Cawd ()

23 se Gl |y gyl 5 Sy Slato

OO%2

gl sLlgy ¥-¥

)‘l Las 30 odiy (_g).fup QQ‘O ul-w-’ <_§|)-?

Ol s e 4 Ces el B,
0 AFTC Ja.i-ﬁ O yguody cus LS:L»L\.M) 0595
byl ay az gl Wlg o a5 290 00 a28,5 LA
Alae cpl o aiS o 1) J S uled (Jow
g9 009 ).fl.o.c [ )._)‘).3 9O ok ra‘9.9 RV
o (2lolid Glaghy, ey pl e
L oras a0l aibe K, oelelp on)les
b iy, Ll was a5l RBFNNY  clais &b
&ly \Aoli)‘ SleMbl siojls cae gloasis
Golal L3l ied Wiiad s )94l
ol e Al cel azlse ISie Lo lgen oy
wlad l colaul L b cwl cpl Bon dllas
<!y )L’%l{. @@.)}iﬂ 4 (‘50)4) Sy
5 os)l.c p...S ‘..L.: Cawd cus .’a.’}-).g LS:L...:LH»
dlie pl jo s sl dayly, 0,5 lag
&L...»\ IRV P ral.?:_ﬂ JUCERUNELTOR Lty
0dsd 0l o srallis o aS ol (69,5
g ool bl Slae slssl dllas cpl j0 0980 ol
ey 4 Joos BB cue anin ol ase

o (S (Los .Y
cot e 7S e ol 5o Sl
o ools lad (V) IS 0 Ao ke ey
s () 0985 0 0030 a5 ek len el
S > ol JAS e K & S
Pl = ks s e plolis S
aliSre (o pi )y dnlol o 05l Cue S
Loy 5o saooliiwl slaalsles 5 piwmw oy

VIRV PEN 0

17- Radial basis function neural network
18- Big data
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