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Abstract

The paper presents a docking-type automatic landing system that works in tandem with Unmanned Aerial
Vehicles (UAVs) and Unmanned Surface Vehicles (USVs). The system utilizes a pyramid-shaped landing gear
and pad for effective landing. In marine environments, a docking device guides the drone to land securely.
To test the system, a ship's behavior was simulated using a 3-DoF motion platform, and the successful
operation and utility of the docking-type automatic landing system were demonstrated.
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Fig. 1 Concept of UAV/USV Cooperative Operation [4]
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Fig. 3 Landing System Type on Ship [6-9]
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Table 1 Features of Landing System Type

Category Stabilizer | Tethered Net
Flight
' - Limited -
Range
Batt
: AETY 1 possible | Possible | Limited
Ve Charging
LI TR BTES ] Re—flight . . .
= L. Possible Possible | Impossible
ﬁ for Mission
L Jntanudar) Landing

Low High High

Fig. 2 USV System for Autonomous cooperation [5] Stability
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Table 2 Specification of Shock Absorber

Item Value
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Fig. 6 Shape of Landing Pad
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Fig. 8 Auto-Landing Test Configuration
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Fig. 9 Landing Pad Configuration

Table 4 Specification of 3-DoF Motion Platform

Motion Translational Rotational
Heave Roll Pitch
Range +250 mm +10 deg +10 deg
Speed +500 mm/s | £10 deg/s | £10 deg/s
[ sl
So

500 1000

1000

1500

1500
Time (sec)

Mean :

2000 2600

| FPLES,
-0.01 deg

2500

2000

Fig. 10 Motion of Landing Platform

Fig. 11 Landing Test Sequence
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Table 5 Landing Test Case & Result

Test Case Heave Roll Pitch Result (Pass/Fail)
#) (mm) (deg) (deg) Take-off Detection Approach Landing
1 0 0 0 Pass Pass Pass Pass
2 0 1 1 Pass Pass Pass Pass
3 0 2 2 Pass Pass Pass Pass
4 0 3 3 Pass Pass Pass Pass
5 100 1 1 Pass Pass Pass Pass
6 100 2 2 Pass Pass Pass Pass
7 100 3 3 Pass Pass Pass Pass
8 200 0 0 Pass Pass Pass Pass
REH =829 As % AF A&, Side ViewolA Fig. 159 #th vla) #Ae|A Hole upef o] 2t
oA Za%e) 3 44 4% Sgel A% 42§ 4% Y 2 A9 A6 0 o)F - ozt WA
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oA BE IR vAY AX7F 3 weow w4
ol AL FAT F AN AE AF APE B
SE o)F F AR A A o) WA, AF AF
2E R w7 @A % Abs JF £ o5, agal
25 AA/HE AF ofF-5 <l on, Table 59 (a) Full View (b) Side View
Alg Adys Ao 4 Ag Ay A" 23
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