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ABSTRACT

The application area based on UAV (Unmanned Aerial Vehicle) is continuously increasing as time passing by. In
particular the UAVs which consist of more than four horizontal propellers and the functionality of VTOL (Vertical
Take-Off and Landing) are utilized in diverse platforms and the application products due to their safety and
aerodynamically simpler design and architectures. The most UAV missions are controlled by GCSs (Ground Control
System). The GCSs are generally connected to the internet and get electrical map and environmental information such as
temperature, humidity, wind speed, wind direction and so on. In this paper, we design a system for UAV system to have
capability of approaching to a certain ship and monitoring her efficiently by using AIS (Auto Identification System)
information. Furthermore we verify that adapting AIS on GCS side is more efficient through experiments.
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Fig. 1 UAV Operation Example

2 2. MAVLink Protocol
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Fig. 2 The message formats of MAVLink
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Fig. 3 AIS Message Example
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Table. 1 AIS Reporting Intervals

Speeds Reporting Intervals Class
Anchored/Moored 180 sec A
0 ~ 14 knots 12 sec A
0 ~ 14 knots
(Course Changing) 3.33 sec A
14 ~ 23 knots 6 sec A
14 ~ 23 knots
(Course Changing) 2 sec A
> 23 knots 2 sec A
< 2 knots 180 sec B
> 2 knots 30 sec B
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Fig. 4 Communication Ranges
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Target ship detection via AlS
¥

Generating Flight Path
and Scenario.

Flight scenario
Uploading
¥

UAV Flight \C

‘ Target ship scanning
1

‘ Returning to Home ‘

updating

")Target position

Fig. 5 Mission Process Flows
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Fig. 6 Flights with payloads.
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Table. 3 Flight periods in the scenarios

Scenarios Periods(sec.)

none 1,120

150g 770

300g 540

A= 150g o2 S = ok
Table. 2 UAV Specification
Items Value
UAV Type Quadcopter
Size(CM) 28.3(L) x 25.3(W) x 7(H)
Weight(g) with battery 551.8
Takeoff Weight(g) 527
Motor 1806 brushless, 1700KV
Battery 7.4V, 2800mAh (Lithium Polymer)
etc 2.4GHz WiFi, 4K Camera, GPS
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