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Abstract

The Samara aircraft is a single-propeller rotorcraft developed by Lockheed Martin inspired by
maple seeds. It has the characteristics of small size, light weight, high aerodynamic efficiency and
strong concealment. But the control of the Samara vehicle relies on an independent visual tracking
system, which cannot be airborne and is expensive, so research on Samara has been in the labora-
tory stage. Under this background, our research group designed and manufactured a Samara-like
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aircraft. It abandoned Samara’s visual sensing system and used ordinary civilian sensors and flight
control boards for control. In this paper, a control-based modeling scheme is proposed for the
curve tracking problem of Samara-like aircraft, and the curve tracking control law is given. The
simulation results show that the designed tracking control law can make the Samara-like aircraft
track the preset trajectory curve with high precision.
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1. 518

W T FAER IR RSB BN IR E D, A BEXBSREIE T H A 5E B S e
BEEE KR I T o FEMB R T IJE R R, 2008 4, 18 TEAE o DT it R SL6 = T & 1 AR R
T PR ) A e L ——Samara [1]. Samara £ HHEE RS HLE L HLEANLE S SR E U
AL, TN AL 30 K, HAMBUN, ERER. SEhCEmE . FRREsRIRE S, RETE L AEM
JEFE ST 20 min, FEFREE GO BT DS B AR 1T X MR 4% DA ECRBE T 55 [2] . FF H Samara {3 F s
BIG AL AR A EEA G 7, THEH TSR M2 28, BA W E R B3],

7f Samara [A] tH 5, [E 4D B 2 K22 Ulrich 5 A Xt Samara () 3 AUBEAL THIBEAT 1 Sedk[4], #F7E TR
BT Samara H #ER R2ma[5], FEAE /S B B AR AR T Samara TRAT SR A AT 0 42 ) D7
E[6]0 [ P R AR TBCZE ATURE A (R X1 37 R 85 RO SR BIRTRSE, &40 “TRATRTJT” [7], 1H'E R AERER K
17, TANEE H B3 H] AT« B RS MR K22 E B 2 5 5250 = 47 i Samara #illi& T FENLIE HIE TR 1
TILsErs, Wit IETe R 7% VAT SR TT I8, H/2 A $2 i WA i1 Samara F4% i HLHE .

HAEl, EPNAATT Samara ATREAORFTC R D, il AR . Samara A4 i 085 T ST AL
WIREE RS, ZARGLEHET BN &S, Y T Samara H RTIRFIEIE 24 BTE T SLI0 = MM B, X
FEE R T Samara 7E TFEFIRCH LAIR A AT 5. Samara KAT #8504 [ @ MLk, 183081 B #i AL
TR RPIRES, X4 AT AL B AL I & DK CATHEHI 3 >k EOR Bk ik . I HL Samara "® AT 2% 4%
FIHUA A P R S A R e RN LA L3 J5 R R 3, el £E R BN T S AT S A B 42 2 — K
He Ko

LT, ASHEEFTAERRBALEIRFE 7 Samara & 51 (ALSEAE KR G, SR %38 B 4% ki gs
AR AR T, Wb 73K Samara KATHE, 4 H 171X ATEEZKSF I B CAT sl 7 &, s
LTV R AR O TAERISEAE L, 7 2R ER R ), 4 T R 2R R s A
FE SRR, Frdih iR e f A A % 1 3S Samara K AT 8% LA i (10K P52 BRI T 1 28 il 28

2. lelfEA ST & &R
2.1. EIREHEA

LAV 5o A 78« 55T 2w Samara AREAS, AUREAL H AT Bt JRHIIE 17— Samara AT AR (Un 15 1).
AT LS . HLE A R e L HLRAIHLIR S S @ FOL R AL FLS K 30 om, iR
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Figure 1. Samara-like aircraft design concept
1. 3 Samara ¥fTERRTHTSE

wE 1 R, RATESEERIIUAA A, — LS AT R e L, i LR e AR HE T,
M S BN AT S e k= A ) BTy, sl YAT SRS . ZRAEEEMEIE, F BT R
PIVER .. ®ATS RAPAESIE, SUBRIKS RS, B0 AT ATPUE S T H, AR fk
WERANT7 1) E R ERER o B ATERIEF0 AT 20T 2R BR R I ol /R, 32 25 FR 2 o7 T 8 B~ 1 1 ot 2 1) R
PR R, FR, A A pixhawk "SRRI B8 110 28 25 A TR i 70 (i T 71k B2 1) B b A7 AE — e R R A,
W5 1 fe K Am A FEAN e R I 35 rad/s, X PRI 1 IRATTTREIE FH MR TE S AL D2, AT RZA | kAT
AN

AR TN SN, X8 Samara $AT 88 JC I E LSk HLASHA S FRIGHME s, 2 tH— bk T4 1
BB 5, ATREAY T R A 2K Samara WAT dS AR H E R AL FE AR ERER TSN, A5 gk F 2 2k
H PP 8% (Linear Active Disturbance Rejection Control, LADRC), f# Fi] LADRC KM Z A5 i it 15 22 DA
ST i F LG8 S R R B TE AR . BT B B A AT AR B8 PR ERER B a2k . R Xy
LADRC %] 85 2E1T iR o

2.2. LADRC #5428

H i (Active Disturbance Rejection Control, ADRC) /2 5 5 iE B 78 53 $72 Hi i — R AR £ itk 4 1) 7 ik
[9], & RIAZ O ARG RN R G A E M LSS PR a3, DAY SRS I 28 0 F- B, S
XFAPBFATA T, IFMCAEER, ATHE RGIE FOAPRER R BRI, S R B A E R3]
fEFA[10] [11]. 1HJE ADRC FEHTMSHL 2, FESLhR TR A b DL s P i) B br. s &
L AE A ER T 2t A HTEHI(LADRC), I ¥ 75 ZH e S BRI, oK fe it 7 AR
TA2 R H[12].
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Figure 2. Samara-like equivalent flight diagram
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Figure 4. Schematic diagram of Samara-like aircraft curve tracking
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Figure 6. Curve tracking force diagram
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Figure 7. Target height and desired swing angle signal
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Figure 9. Swing angle tracking renderings
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