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Abstract

In order to solve the particularity and complexity of the nonlinear control of flexible and large de-
formation of parafoil-craft, an integrated design method of TT & C was proposed in this paper. Most
of the flight control software in the traditional airborne flight control is transplanted to the ground
station, the flight control solution is realized by using the software and hardware resources of the
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ground station, and the flight control instructions are uploaded to the airborne flight control terminal
through the TT & C link. This integrated design method not only simplifies the difficulty of designing
the hardware of the airborne flight control terminal, but also makes full use of the software and
hardware capabilities of the ground station to make the flight control capability more powerful and
convenient. To this end, this paper first establishes a 6-DOF dynamic model of parafoil-craft, imple-
ments LADRC controllers according to the requirements of horizontal channel and vertical channel
control, and completes the development of a software and hardware system of flight control and
ground station software in integrated TT & C. The simulation and flight test results show that the
designed integrated TT & C scheme can effectively realize the autonomous flight control of the pa-
rafoil-craft.
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Figure 1. Model of a parafoil-craft with 6-DOF
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Figure 2. Integrated design scheme diagram of flight control and TT & C
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Figure 3. Horizontal channel control logic
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Table 1. Table of main parameters of the aircraft
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Figure 5. Horizontal channel trajectory tracking effect

Bl 5. K FBEHIERERSR

PRER AR BRI RO AR SR K T M AE SR, SBCAITREIRE — M Hr sz )5, g —4
BN AR R NG & R — BEA AR UL . BREZBITE B ARPUERS, NS B REUE, 5 ST
JUFORIFAAR, BRILER BRSO BRI H ARz E 4T .

i BB TE PR R U7 ZR A2 7EHT 1000 s P9 5E =5—1300 m, 2 5 5E H—800 m. Bt by =—0.3 . @, =12\ o, =12,
i ELHEE E S ROR N 6 Fram. BT R 8 510 T B LA, (AR SR AT AR H bR
& L RshiE /N T 10 m.

-800 1

-1000 ¢

(m)

#

I

i

-1300 |

[

-1500 ¢

-1800

0 500 1000 1500 2000 2500 3000
i [ (s)

Figure 6. Vertical channel height tracking effect
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