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Sequential Identification

A state-space representation of a linear time-invariant
system can be written as

B(t) = Ax(t) + Bu(t) +w(t) (1a)
y(t) = Cz(t) + Dult) + v(t) (1b)

For a finite time interval the continuous-time Fourier
transform is defined by

.
Fr(ws) = f f(t)e it 2)

N-—-1
friw)=T. Y fee ™ T =T, Fy(w)  (3)
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Sequential Identification

Original method:
f = (Re(®* &))" Re(d" 2).

New method:

0 = (Re(¢* X)) ' Re({" 2)
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Generic Future Fighter (GFF)

Ordered by the Swedish Defense Material
Administration (FMV)

Participants: Saab, FOI, Volvo Aero, LIU, KTH
First flight 2009
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Generic Future Fighter (GFF)
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Generic Future Fighter (GFF)

@, Total and static pressure @) Internal pressure, temperature
(2) Air temperature A0 Data logger

@ AOA transducer l’@ Deflection angle transducer

(4) AOS transducer A2 Telemetry modem

(5) Full HD camera @ Secondary GPS module, magnetometer
(6) Primary control receiver A4 Primary GNSS module, magnetometer
(7) Primary IMU @ Fuel pump electrics, ECU

(8) Secondary IMU (16 Secondary control receiver
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Input Signal Design
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Input Signal Design

Double pulse X Crest factor optimized multisine
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Input Signal Design
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Test Preparation

Flight FT. #2 Flight FT. #3

Take-off Take-off

Multisine 1 separated, MSsl  Multisine 1 parallel. MSp1
Multisine 1 separated, MSsl  Multisine 1 parallel, MSp1
Multisine 2 separated. MSs2  Multisine 2 parallel, MSp2

Multisine 1 parallel, M5p1 Multisine 1 separated. MSs1
Multisine 1 parallel, M5p1 Multisine 1 separated, MSs1
Multisine 2 parallel, M5p2 Multisine 2 separated, M5s2

Double pulse parallel. DPp Double pulse separated. DPs
Landing Landing
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Test Preparation

TESTEARDAD: I?re-testliheck Aircraft:@GFF

Radio®estdreq: Testdd: Testype: |Pilot: Test@onductor: Date:
_ -
Test@Dbject:

GFF > Pre-test@:heck

Subtheading:
Airspeed®alibration@nd@lititude@heck

Configuration: Summarydfest@esults:

Restrictions@nd@emarks:
Maxhz=4.8
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Test Preparation

Speed Header ExpTime |%Fuel TestRype
Groud@heck@ndiTakeR®ff Check@ndTake®ff

Perform@nitial@nagnetometeralibration.BtaticBressurealibration.Braxi@ndiT ake-off

Speed Header ExpTime |%Fuel TestRype
Airspeeed®ariable Calibration

Calibrate@irspeed@eading@n@ransmitter@elemetry:@robably@ariousiassesrtraffic?
circuits”illbefheededd Lua@Pos.@)

Speed Header ExpTim %Fuel Testllype
R G v~ il i o
Check@nd®alibrate@roundBtation@eadings:@irspeed,barometers,@nagnetometers,?
general@®KFthealth.dLua®Pos.®D)

Speed Header ExpTime |%Fuel TestiRype
40@n/s Airspeeed®40@n/s Check

Amplitude@heckdLuaPos.B):Bmall@nputin@levonsi+-4&eg?)
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Bravalla Test Area

Manoeuvring area

500 m

Test window

Control
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Results

Data

Uncertainty

Estimate

Prior Model

II LINKOPING
o UNIVERSITY



Results Separated Excitation
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Results Parallel Excitation
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|dentification Results
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And so ...

_ o « Sequential Identification
Flight Test System Identification

Roger Larsson

* Generic Future Fighter

« Identification of Unstable,
Nonlinear Systems working
under Feedback Control
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Questions?
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Flight Test System Identification
Roger Larsson

www.liu.se
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