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ABSTRACT

In order to improve the capability of mission flight of tiltrotor UAV that has been
developed by Korea Aerospace Research Institute, a simulation study on the formation flight
of autonomous control 5 level has been performed. The formation flight is based on the
centralized method with leader and follower airplanes. The formation flight controller was
verified through numerical simulation with 3 followers and hardware-in-the loop simulation
with 1 follower. This paper describes controller design methods, hardware-in—the-looped
simulation test, and performance verification using simulation.
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Table 1. Data protocol for leader and follower
Byte Description Range Res. Unit Type
0~2 Header (0xB56206) N/A N/A N/A
3~6
7~10 GPS longitude -180~180 1e-7 deg INT32
11~14 GPS latitude -180~180 1e-7 deg INT32
15~16 GPS altitude -100~8000 0.25 m INT16
17~44
45~46 Speed CMD 0~300 1 km/h UINT16
47~48 Altitude CMD -100~8000 1 m UINT16
49~50 Heading CMD 1~360 1 deg UINT16
51~62
63~64 CRC16 (from3 to62) N/A N/A N/A UINT16
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Table 3. Initial condition of simulation

Type u [m/s] h [m] psi [deg]
Leader 30 30 45
Follower-1 20 10 -40
Follower-2 20 20 150
Follower-3 20 50 -20
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Table 4. Scenario of formation flight simulation test for tiltrotor UAVs

Operation Mode [m, km/n]
No. Leader Follower Note
1 Auto Take-off Stand by
2 | PN (100m, 50km/h) Auto Take-off
3 PN (100m, 50km/h) FF On Rel. dis. (aft. 35m)
4 | PN (100m, 100km/h) FF On Leader speed up
5 | PN (100m, 150km/h) FF On Leader speed up
6 PN (100m, 150km/h) FF Off > Hold FF off check
7 | PN (100m, 150km/h) FF On FF on check
8 | PN (100m, 100km/h) FF On Leader speed down
9 PN (100m, 100km/h) FF Off > Hold FF off check
10 | PN (100m, 100km/n) FF On FF on check
11 | PN (100m, 50km/h) FF On Leader speed down
12 | PN (100m, 50km/n) FF Off > Hold FF off check
13 | PN (100m, 50km/nh) FF On FF on check
14 | Auto Hover FF Off > Hold
15 | Auto Hover Auto Hover
16 | Auto Landing Auto Landing
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