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Abstract

In the midst of continuing international recession, the rate of maritime traffic and marine leisure markets are consistently growing,
The Republic of Korea controls the marine traffic volume through vessel traffic centers and various other management facilities,
Nevertheless, the continuous growth and complexity of marine traffic is resulting in repeated occurrences of marine accidents,
Recovery is very difficult in cases of human injuries or deaths caused by marine accidents due to its nature, and the scale of marine
accidents is also becoming greater with advanced ship building technologies, Passenger ships, oil tankers, and other such vessels
used for specific purposes requires a more detailed navigational status surveillance and analysis, and numerous research has been
conducted with an objective for monitoring such special purpose vessels, However, the data elements transmitted from the ocean
to the shore station are limited to AIS and ARPA, We are implementing 16T ship sensor collection and a syncing system capable of
transmitting various ship sensing data to the shore station, and also proposing a Safe Navigation Status Analysis System utilizing the
collected data,
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Table 1. World Seabome Trand by Commodities

Year Trade volume
2004 7,127
2005 7,439
2006 7,794
2007 8,118
2008 8,336
2009 8,002
2010 8,774
2011 9,173
2012 9,562 21 S4E 20]E QLH|LE GlA|
2013 9,914 Fig. 1. Example of shore radar antenna
2014 10,326
L 7 12 58 B AolTlg cleke] g melk A
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Table 2, Marine Accidents by Categories 78R,
27 2 29 19] dlolt] 27iGkEIhE Bl 4215k vk}
Year Collision| Contact [Stranding| Capsizing| Fire |Sinking| Distress (Casualty Pl Aot doldo] $Aol= e mElE drld
2004| 210 | 12 75 35 571 69 | 45 80 o) E3)7] wjFol IE o] L3 o] A= AWl 4= 9}

2005| 172 10 46 22 71 | 45 16 34
2006 167 17 66 16 41 | 25 11 20
2007 | 148 9 39 21 37 | 19 8 11
2008 125 15 32 8 25| 18 11 17
2009| 160 10 43 18 34 | 22 16 21
2010 174 22 64 17 25 | 22 9 33
2011| 208 23 64 38 57 | 27 41 82
2012| 157 21 53 25 55 | 20 44 57
2013| 149 21 58 20 43 | 13 19 42
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Fig. 2. An radar example in shore side
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Fig, 6. The Structure of IoT Gateway Network for Safe Navigation
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Table 3. The IoT Sensor Gateway H/W Spec.

Detail Specification
Power In 12~ 24V
Power Out 12VIN 5V, 3.3V
RS422 Communication by RS422
RS232 Communication by RS232
CAN Communication by CAN2.0
Ethernet Data Link, Setting value relay and data networking
Digital Input Interface for DIO
Digital 1/O Spare Variable I/O(H/W, S/W Adapt)
Memory SD card, Save config data
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Table 4. A necessary elements for safe navigation

AN/ BA 23N e, AP 23715, AN 21 237T%, 94
Hello] HdlolE T, 9 ARl 7, a7 A7) 71l

Data Type Device Standard | Integrated g g shckar A olsldnk
Ship' s position Loran C, GNSS NMEA @)
Speed Speed Log NMEA X :
] Magnetic COmpags, loT Sensor Gateway Device
Heading NMEA @)
Gyro Compass
Depth Echo Sounder NMEA (@) | \
Anal %\<B.\ —
alog 10" Ship Tei \ Ace Admin
Bridge Audio Microphone Sound X }'-\ Sensor/Device // A
Slgnal inquiry
NMEA
Communication o Analog
Audio VHF Radio Sound * fivor 147 Sonsa
Signal Standard sh / -
Radar ARPA Radar NMEA © \.
Main alarm BNWAS NMEA X
Rudder order and Steering Controller NMEA X
response A S— AIS Relay
Engine and truster NMEA y =
order and response Intertacing Server
Hull opening status | Hull Door System NMEA X
Watertight and fire Watertight Door NMEA y
door status Monitoring System 2 7. loT MMEAERISE et LTFALE M|
|Acceleration and hulllHull Stress Monitoring NMEA y Fig. 7. An requirement define for 10T Sensor Gateway
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Fig. 9. The test board for IoT Sensor Gateway
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