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Abstract
frequency identification process, to deal with the model mismatch, which brings errors to nominal controller. The hovering

This paper proposes an active modeling control method, as well as a simplified reference model and a modified

model is identified through the proposed semi-decoupled reference model and the modified frequency identification process.
Based on this hovering model and adaptive set-membership filter (ASMF), a scheme of compensation for nominal controller
is developed due to the unknown but bounded (UBB) model errors. Flight experiments are done on ServoHeli-40 fly-robot

platform to verify the effectiveness of the proposed method in full flight envelope.

Key words

Jig 3 RAT L a8 N B SR e N AT
(Unmanned aerial vehicle, UAV) W51 & 2 —.
e 3 WATHL s AFh e T IC N AT S AE I Y A,
HAT TR FR R, € nisds, IR IE ITaERE ), &
g KBLETHHUATLE, g 3 AT AL N R A S K
P RE I A B e ). AEJE, A 80 EAHUKRTER AT
PLEs AR S H 24 H AL 30 SERIEFTH, BAR
SRR RGNS, JF H ek Tads IR
AT N B HERER A, (Ho e R AT AL A
EAERIBLBRE I BT e 0T R, HE ki &
AT BT I NG B2 3 RAT AL e T A B EL
Pk, Hir A e 3 AT L A AT RE D JE ik
ATAER S FH I N &K, REesh S22

WeRa F 2010-06-10 3R A4 2010-11-03

Manuscript received June 10, 2010; accepted November 3, 2010

S5 B R BFAT R JE VR (863 1) (T150080050) %1y

Supported by National High Technology Research and Devel-
opment Program of China (863 Program) (7150080050)

1. P E R BV B B SO 5T HLEs A R e SR
110016 2. PEBFERBATFARE 15t 100049

1. State Key Laboratory of Robotics, Shenyang Institute of
Automation, Chinese Academy of Sciences, Shenyang 110016
2. Graduate School of Chinese Academy of Sciences, Beijing
100080

System identification, fly-robot with rotary wings, active modeling, adaptive set-membership filter (ASMF)

RO I b 2 26 W R G o) 1S 3 B0 AT e it
7 92 0V S Br N A B R A, B e 3K AT AL
BNMLBHBE S VLR T 185 ok F A 2 R 2
JER RATHLA N RGBT ITRES
P R AT 3h ) AR I A, R A
(R, (HX S X H AT AT F AN ] 5 i 1) 5%
DR, KRG R B TE ML B ) 2 A
EEANCER P O&F T KEINHRIE, BLFHE b g 32
®AT R XV-151 HIFHL BO-10521, UH-6081, LI K&
SH-2GH | HAIAR 582 MHLEE BN T, 120
- WKy 7 R 2 5 ) SR B SR RN S50, B4l
I SRR I RAT RS 0T AR T R T e ). (HE, BeAp
HEUBL Y [y LR 6T T e 32 kAT AL AN JEAIE A,
FHETE LR, [N e R aE M BN 2, e s fi2#
/R i BN 1B L TR E VA €=y RiIPS B W S
MLes MR R A BAT K45 R e 3/ WATHLEs A
AR IERE R D, AT AR R AT Mettler il
LB e 3 5 ) SR S R 1) v, BRA N R 4
HER S PR, % YAMAHA R-50 /MG
NEFHHLET Fit X-Cell #7128 HFHHLO), 7ERFE €
PR NN T 13 M LR PE P BB 3R [ I



41 RKEEE: FER ATHLE AN RS T gl R P PR K SR o 481

Subodh £t %} Raptor 50 V2[7 KA 2 1 THHLEEAT
TN H G R #AE N AN RAT AR S
TNHEAT PR PR, T A RAT B A ARk A A
(R B 56 2 A AR 5 A, A, oA S B B
% SR 5 B e P AL 10 7 W AT BT ORI 2 25
P,

Mettler ff0E 3 AT HLAS A L EAE A & L3R
RO M Fr Rz 22N AT R KATHLAE N RS
e PR FER vk B BT DU T AN R 2 A5 g
FORATHLAR N AT I T RATE 18 1 % 5 i
LA RS E YOR e 3R AT LA N AR £ 4
Gy M e BB ) 2 5 AR 2 Ay, SR E R LR
A3 HT 5 R GE MR Ve, AL T S804k 10 2% P R 7Y &%
Fa, A% i T 3 PR N B A HE AR e O A D ik,
BT RGO T8 N (0w S B 347 4% 5 bR B
SRR AR, (B, B A 7 3 T A
ZELNE R, W46 2 B0 A7 A BE CR-UE A A 00 T8
iy, W) £ S S5O Bpe A0 A v O ¥k 0 LB R B TR R
FEGE AR R T EDGE & T 3 N S R 4,
T S P 3 R B T A R A T A N B A 40
UL, AR SR B F o, X T3 AT PR N R &
AT I E KRB AR 2Rk, A feik eIk
SROAEA KB, R Initt, SH0H A ™ B R 45
it B0 2 BOB B AN 2 I IE AR AR £ MR R IRHL,
S0 MR b T BOBISAG T R A R, (R IN A )
S S B R I R A, DAL, 6 T e R R AT L B
N SR M ) 2 2 B TR U SIZ B I T, AR A Y
SRR TR, W04 2 5503 B D ) A R A e A it 4
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Fig.1 Helicopter with its body-fixed reference frame
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Fig.2 Flowchart of the frequency-domain identification
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Alat —0.0178 Biat 0.04732 K. —0.040
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