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10 L, 5 FHC 0 ] S 20 min, 4% “ K AL - S
BAKAT O TG AMLEM R 2 BA LA RS AN P 2 s

15841
/
Vi
" . ',
/ >
2 SAEAL
KA W EEINIREY S

21 EANHNESEhHEE

HATHE ) O i ) SE MR T SR Tl i &R
GHORBEAR TS HUG T, TSRS HE T
FEH IZIC BN E SR AR (1) A (2) X
B

V1 [-0284 -23.006 0 - 0.171
al | 0 - 4117 0.778 0
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x=f(x,6,G,F,(x,6) M (x,8))
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F Ff 48 AR R N PRI 2R TR R -

o | _ /
[ej —f(x—xL[J) (8)

AR gl A S P O vk e T 3l ) S
WM ARZNE 8 2o el ] e It e P AR Y e — Sy
FE RGBSR T X Ff 4 i) D7 32 AT DA ] — 7o fj 22
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V
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= X
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xy
- —_W,Ccos(x — X
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+ —w, -
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oo af] ol
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1
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G BNTE AT LR BRI 2 i 25
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HIEE 22 R R 5 A i AR 3 8B i e 2 T
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Tan(e,) | _
T +K,3,
cos(x — x,) sin(x — x,) .
1 V V ld +
V| —sin(x —x,) - —sin(x —«x,) ||7
L@ w, !
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+ 1% 174 X
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w, w, W,
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V w, @, )
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=37.14 m*;¢=3.35 m3x,=7.2 m; -25° <§, <25°;
-20° <68, <20°, fiEMZLE 4 Fix.

H &l 4a) ~ ) AT%D, JTEAHLLL 100 km/h B 3
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I RLTC AN ALAIL B0 v s SRR i3 £ 30°, To A AL
RN, 298 42 km/h, S RERSINE] 2.07 km,
WS BRI AL N A B/ NS T AL T
R, EBERE N, 20 7F 8.3 s B, JC A ML £ Bl AF 440,
PR 3 58 km/h, B J5 JC AL #i48 IGE T, Pk
HENEFRE CPIRE, SRl AT,

TERIB DLt b PR fa 477 O B8 O
AR 230, NITFLR, Jo ML B @i K, F
J2 M A RN D7 O Fa A I AR 2 G K3 s B 3R T %
HAE IR AR B B K 300, U TG AL B ik B B



552 1

AT, 25 ¢ e I B JE AHIL B[] 2 A4 i s B T - 349 -

KA TR RHERE . 7 s J5, TAHURKHLE), F
J& s #11 FNE T % A A i 1) b T 3h 2572 1k, i) a2
T 00, UL T AMLZERL Bl id 7 rp AR 45 R4 1 3 25
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201
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~ ~ 7 10f
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0 4 8 12 0 4 8 12 0 4 8 12
t/s t/s t/s
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K4 JoAHLG A AT R A A Bl A

i EE5 R BN, To AHLEMIGD f A m Al sl it
T BEE IR A 30 A RO, AT IR BERRAIL, 235
Fl| e S A E A 100 m/s FEE] T 42 km/s, 1E
7 s BRI A R F R AT TR R B i, Tl I,
BARTE AMLAEDN 0] FAD ML st At rp e A 2R R
K, FL) 75.93% , BB 30 AR 0 200 2 IR A2 3 R
FERATARZS IS A KN, BRI BAR TE A ALY & ShbL T
REPE T R BOR  ZOR R AL A B R HEE L,
[ R ) RATHE i R GE R T R 2
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TE NG BARGE PR T AR AR BB B AR # ¢
S (R B 5T 2 A A 2R R e R R B B SR
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T EAREE

R B %K 6 =0.76 m, % b =2 m, LR

LS =1.42m*, JFiftm =25 kg, #ES F =56.45 N, 1
PSR 1, = 1.320 kg - m*,1 =7.512 kg - m*, I
1.320 kg * m*,1, == 0.241 kg - m*, YA FEL.

Cy, =0.009,C,, =0.508,C,, =0

Cp, == 0.034,C,, == 0.049,C,, =3.258
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Study on the High-Speed and Close of the UVA Cooperative
Formation Controller Design
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Abstract: Aiming at the high-speed flight of the UAVs cooperative formation, when a single UAV has occurred,
need to exit the formation flight and be close or super close to form of the formation quickly. A fast close cooperative
formation controller design method is proposed to make up for low the fighting robustness, and be shortcomings of
timeliness poorly and analyze the dynamic characteristic of UAV formation flight. Taking the external factors known
into consideration, setting up for the longitude maneuver of nonlinear thrust vector and unsteady aerodynamic mod-
el, according to the formation velocity, flat tail rudder angle and thrust vector and pitch angle velocity for corre-
sponding input commend signals for the controller to research the dynamic characteristic of UAV formation flight.
Meanwhile, the formation flight distance error is the convergence to a fixed value, and the stability of the coopera-
tive formation flight is good. The simulation of results show that the controller can effectively improve the speed of
the close or super close to formation, and maintain the stability of the formation flight, which provides a method of

the close or super close formation flight controller design.

Keywords: UAVs formation; multi- UAVs cooperation; controller design; flight stability; dynamic characteristic





