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Abstract: For the auto landing precisely of an Unmanned Aerial Vehicle (UAV), the longitudinal

control law for the auto landing of the UVA was designed based on Adaptive Internal Model Control

(AIMC) principle. By taking a small wheeled UVA as a working platform, the longitudinal nonlinear

model was decoupled and linearized. Then, the ground speed and sink rate were selected as control

targets and longitudinal control law was designed based on the AIMC and applied to control system

design. The filter parameter was adjusted to improve the dynamic characteristics of the system and the

model was identified to enhanced the robustness of the system. The AIMC system was simulated

digitally under the conditions of ownwind or headwind in a speed of 6 m/s, and the results show that

the landing precision of system is in a scope of 30 m for forward or backward directions. Finally, a

hardware test platform was established to verify the simulation results and the hardware-in-loop-

simulation (HILS) proves the harmony and integrality of the system.
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Tab.1 Characteristics and parameters of sample UAV

Ca 0.543 4 m

b 6.051 m

S 3.11 m’

m 200 kg

V. 120~200 km/h

H. 4 000 m 2
T. 6 h

Fig. 2 Structure of adjustment internal model control
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Fig.4 Structure of sink rate control
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Fig. 5

Tab. 2 Performance parameters of standard track

100 m

2 m/s

15 m

0.5 m/s

45 0.5 6 m/s)
s . 6~8

Track plan of auto landing
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Fig. 6 Flight states in windless condition

» AIMC
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Fig. 7 Flight states in downwind condition
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Fig. 8 Flight states in headwind condition
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Tab. 3 Landing states of touching ground
IMC  (0,0,0) (114,1.1,0.6) 45 45 1.6
AIMC  (0,0,0) (0.3,0.6,0.6) 45 45 1.6
IMC  (6,10,0) (12,3.6,0.6) 40.2 45 2.5
AIMC (6,10,0) (—27.3.2.0.6) 40.2 45 2.5
IMC (—6,—10,0)(206,—1.6,0.6) 52 46 0.2
AIMC(—6,—10,0) (25,—1,0.6) 51.6 45.2 0.2
s
3 o
, IMC AIMC
N s AIMC
PID s
,AIMC PID
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(—3231,5,100), 45 m/s,
11~12 0
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9
Fig. 9 Illustration of HILS 11
Fig. 11 Flight states of HILS
,GPS N
N GPS s GPS
, INS
. 12
Fig. 12 Servo feedback of HILS
(1.8,0.9,0.6),
1. 2°, 45 m/s,
0. 5 m/Sa ’
6 s
10 ’

Fig. 10 Platform of HILS o
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