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Abstract @ An essential part of the development of an autonomous ship is supporting technology that can effectively check and diagnose the
operational status of the ship form the shore control center on land. This development has recently occurred in the shipbuilding and shipping
industries. In this paper, we present a smart ship solution that operates, as a single system, a data collection platform that gathers ship operation
data and a service platform that provides various services. When this smart ship solution was applied to an operating ship, it was determined that a
variety of high-quality data could be collected compared to existing ship data collection systems. In addition, it was shown that of the operation data
collected, analysis of parameters related to the main engine can be used to determine the overall state by deriving valid results and visualizing
patterns. In conclusion, it was suggested that a ship’s operation status could be checked more effectively and a comprehensive evaluation could be
possible at the shore control center if the results of this study were extended to various ship equipment and analyzed together with the operational

environment data.
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Fig. 1. System configuration of smart ship.
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Table 1. Principal particulars of the Aframax class tanker

Items Description
Type Aframax Class Tanker
Gross Tonnage 113,400 MT
Length Overall 250 m
Breadth 43.8 m
Depth 21.2m
Speed 14.5 knots

MAN 6G50ME-C9.5

Engine Model DMCR 11,200 kW at 77.0 rpm
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Fig. 2. SVESSEL interface (left) & installation (right).
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Fig. 3. View of SVESSEL ONSHORE data download.
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Table 2. Data specification of BIG and AIS

BIG AIS
. Ship Satellite GPS Satellite
Communication .. L.
Communications communications
Equipment of the INS, IAS, VDR, AIS
collected data Engine etc
Number of Data |y 100 han 1,000 25
collected
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Fig. 5. Time series chart of measurement data according to the

ship operation schedule.
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‘ Ship Propulsion ‘

i

Nav_GPS1_SOG ME1_Misc_Spd ME1_Misc_Load

[ knot, rpm, % ]

count 16129.000000 16129.000000 16129.000000

mean 5.846996 29.944136 19.963864
std 5.831194 30.663035 21.598165
min 0.000000 -50.300000 0.000000
25% 0.000000 0.000000 0.000000
50% 3.500000 22.166670 2.555000
75% 12.200000 62.016670 42.053330
max 14.900000 75.932200 76.283330

Fig. 6. Descriptive statistics analysis of propulsion group data.
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ME1_EG_Cyl1_ScavAirBoxTemp ME1_EG_Cyl2_ScavAirBoxTemp ME1_EG_Cyld_ScavAiBoxTemp ME1_EG_Cyla_ScavAirBoxTemp ME1_EG_Cyl5_ScavAirBoxTemp ME1_EG_Cyl6_ScavAirBoxTomp ME1_EG_ScavAirRec_Temp

count 16129.000000 16128000000 16128.000000 16129000000 16128000000 16129000000 16126000000
mean 02387 36411458 5867214 3661860 35212800 5809411 322978
std 6775072 5.752841 5.285849 5577166 4503484 5385613 4.022552
min 24.609080 25.000000 25666670 25.075000 25397220 26.000000 25500000
25% 26.166670 20.666670 30448920 30.645160 30322580 28833330 28166670
50% 40.219450 36.680790 AT.6666T0 38691670 37333330 38 288880 28.000000
5% 42.768440 40.833330 38.166670 39.833330 38166670 40.961110 35.000000
max A8.000000 48000000 51798430 49.500000 44,138800 44.666670 41.909600

Fig. 7. Descriptive statistics analysis of M/E Scavenge Air group data.

‘ M/E Exhaust Gas

T L T T T
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ME1_EG_Cyl1_Temp ME1_EG_Cyl2_Temp ME1_EG_Cyl3_Temp ME1_EG_Cyld_Temp ME1_EG_Cyi5_Temp ME1_EG_TC1_InTemp ME1_EG_TC1_oOutTemp
count 16129.000000 16129.000000 16129000000 16129.000000 16129.000000 16129.000000 16129.000000
mean 168.098517 173.391477 172.468267 169.366527 170.913830 181.722266 124.421626
std 94780731 98.372025 98.912292 98.440728 98.458131 126218462 77.064653
min 49.200000 48.933330 50.115250 47.553330 48.928330 24778220 23.350320
25% 60.300000 60.058330 60.400000 58.600000 59.791670 37412050 33.756500
50% 160.723730 166.745760 162.351670 156.015000 159.400000 166.527980 137.526110
75% 266.554240 275.156670 275.013560 272.400000 273.050000 313.633460 201.844810
max 321.783330 338.266670 329401670 337.920000 331.166100 361327630 234.056290

Fig. 8. Descriptive statistics analysis of M/E exhaust gas group data.
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ME1_CS_AirCirl_AirOutTemp ME1_CS_AirCirt_CWinTemp ME1_CS_AirCIr_CWOlTemp ME1_CS_Cyl CWMeaninTemp  ME1_CS_Cyl1_CoverCWOutTemp ME1_CS_Cyi2 CoverCWOUtTemp ME1_CS_Cyi3_CoverCWOulTemp ME1_CS_Cyl4 CoverCWOUtTemp ME1_CS_Cyl5_CoverCWOutTemp

count 16129.000000 16129.000000 16129.000000 16129.000000 16129.000000 16128.000000 16129.000000 16128.000000 16128.000000
mean 2750408 25402695 27058412 84.612570 B6.772961 87.330187 87499310 87.202048 86.992606
std 2412300 0314154 225817 3913 3110089 3448202 303 34671130 3114575
min 084520 23376350 23637100 65.022220 65000000 63271190 65.166660 65.088650 65.000000
5% 25666670 25174010 2556110 82022220 B85.227770 86824860 87.000000 86666660 $84.500000
5% 27656670 544720 26000000 83,560660 B7.425000 88.000000 B8.166660 B7.866670 B7.6138%0
5% 29186670 25610170 28319440 87.666660 66.463650 63.025000 63333340 £3.000000 88666660
max 35.666670 21586440 55.370060 94036720 94.000400 94446330 94615820 94.567800 94.333830
Fig. 9. Descriptive statistics analysis of M/E cooling water data.
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Fig. 10. Correlation analysis between engine measured values.
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