FE: FERFER
Eh: FERFREELFRHEINSHERRM

FE R LRSS
FiE: HEHK

English

SR % TR 2012, 20(11) 2450-2458 1SSN: 1004-924X CN: 22-1198/TH

AWEHZ | FHEZ | dPB0%N | mgaaRr TERAT]  [RH]

eI ENEE Ry IR

Hex-Rotor i N ®AT 3% K H R AT R 4w it

Bt A2 2wkl wat mEnt

1. HMRORY: BAE CRE2ER, SR K4E 130025;

2. PEEREG KGR HE NS YT, &Mk K% 130033

WE: 4RI T FiHex-Rotor LA ¥ AT 2% LATw MRIAT 22 Jite 3R AT 2% (1 K BK 0 R 5 e 0 e L TRAT Fas s SR (¥ 5 i, R FH 64l 3RO (1 45 4
T BRI AT A5 R RS [ tHBERE ST o A48 T IXPIBT AL AT 23 10 45 MR s e L)) ) 28 5 I NDE I Sob i 5 AP ik it 7
BATRORIAT SR AT R S8, RSO B SEIL T RAT BRI A5 155 B R AT 50 IR T R S04 3h LA B R B R e M R K s i
SER IR, FE B G, AT B O A BREE IR ZE AN £ 4 m, SR RIB £3 m A MR EABLL +£0.05 rad, IR RFEAL I
PRI L 220 B P, RAT A MER IR B T ISR 4 o ( FLRISEG 45 FAE W] T B T Hex-Rotor ©AT#%HL A W1 (1975 1t B 45 B ) 2
SEP B R RIMERf, BV 1) TRAT 1 1) R e AR A8 S IR B b AR I RAT

KEE . ZRERUATR  MEBSCPE ABRER  RURIATEH

Hex-Rotor aircraft and its autonomous flight control system
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Abstract: A novel Hex-Rotor aircraft was proposed to overcome the effect of under-actuation and strong coupling
characteristics on the flight performance of existing multi-rotor aircrafts. Based on the unique configuration of six
driving rotors, the Hex-Rotor aircraft has the ability to control the space 6-DOF channels independently. First, the
structures and characteristics of the Hex-Rotor aircraft were introduced and its dynamic model was established. Then,
an autonomous flight control system with a parallel double-loop structure was designed, in which the command-filter
backstepping approach was introduced into the attitude stability augmentation control loop, and the translational
controller based on the active disturbance rejection control technique was used in the position loop. Finally, the total
independent control of the aircraft on 6-DOF channels was achieved in the numerical simulation and the influences of
unknown external disturbances and model uncertainties on the flight control performance were overcome. The
prototype experiment results indicate that the horizontal tracking errors, altitude errors and attitude errors for the
aircraft are limited in £4 m, £3 m, and +£0.05 rad, respectively, which are all according with the precision ranges of
measurement units and mean that the prototype has tracked the reference translational and attitude commands
accurately. The simulation and experimental results verify that the designed Hex-Rotor aircraft has desired
maneuvering capability, and the control system is able to guarantee the autonomous tracking flight of the aircraft.

Keywords: multi-rotor aircraft command-filter backstepping active disturbance rejection control parallel double-loop
structure
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