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ABSTRACT : International Maritime Organization (IMO} recommends the installation of an Automatic Identification System (AfS) according to
requirements by SOLAS Chapter 5 to avoid maritime collision. AIS provides traffic information of other ships that may be used for maritime traffic
control, SAR (Search and Rescue) and collision avoidance to apply safety management. In this paper, preliminary results to implement an aeronautical
surveillance transceiver using AIS transceiver based on ADS-B concepts are described Although altitude information is not required for AIS since the
AlS is operated at MSL (Mean Sea Level), altitude information can be extracted by a GPS chip-set in the AIS transceiver. ADS-B transceiver is
implemented by defining a surveillance message format including the altitude information and modifying SOTDMA protocol. Ground tests and flight tests
are performed to validate the implementation results.
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Table 1 GGA Data Format

Name Exagmle Units Description
Message 1D SGPGGA GGA protocol header
UTC Time 161229487 hhmimss.sss
Latitude 3723247 ddmm mmmm
N/S Indicator N N=north or S=south
Longitude 121583416 dddrmm.rmmen
B/W Indicator il Ereast or Wewest
Position Fix Indicator |1 See Table 1-4
Satellite Used o7 Range 0 to 12
HDOP 1.0 Horizontal Dilution of Precision
MSL Altitude 9.0 meters
Units M meters
Geold Seperation meters
Units M meters
Age of Diff. Corr. second |Null fields when DGPS is not used
Diff. Ref. Station ID 0000
Checksum *18
<CR> <LF> End of message termination
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Table 2 ADS-B Message Structure

No. Parameter # of bits
i Message 1D 6
2 User ID 10
3 UTC Time 27
4 Date 19
5 Position Accuracy 1
6 Longitude 22
7 Latitude k4
8 Altitude 14
9 SOG 13
10 COG 1%
11 True Heading 9
12 Position Fix Indicator 2

Total number of bits 168
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Figure 1 Three Dimensional Trajectories of Test Aircraft
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