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Maritime industry, today, is trying to utilize IoT technology, which is the cutting-edge technology of many
industries, for enhancing their competitiveness to overcome today’s severe economic situation. In this study, a
decision support methodology for introducing IoT technology to maritime industry is proposed. To select reasonable
criteria to evaluate many kinds of IoT technology, the technic of systems approach is applied for system analysis of
maritime industry. As an evaluation method, ship operation simulation is conducted, which can evaluate the
function of IoT technology toward QCD requirement of cargo owner for the shipping service. As a case study, a
decision making of introducing 25 IoT technologies to maritime industry was conducted and the utility of the

proposed methodology was assessed.
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Fig. 1 Stakeholder analysis of maritime industry
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Fig. 2 System modeling of maritime industry by OPM
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Fig. 3 The requirements for evaluating maritime IoT
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Fig. 4 Overview of simulation for IoT evaluation
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Table. 1 List of IoT and the function for the case study

Technology

D 10T technology Parameter
1 Ship Equipment monitoring(Main engine) Main engine error rate[case/h]
Ship equipment monitoring(Navigation equipment) Navigation equip. error rate[case/h]
3 Ship Equipment monitoring(Auxiliary machinery) Auxiliary machinery error rate[case/h]
4 Remote maintenance of ship equipment (Main engine) Main engine recovery time[h/case]
# of crews[man]
5 Remote maintenance of ship equipment Navigation equipment recover time[h/case]
(Navigation equipment) # of crews[man]
6 Remote maintenance of ship equipment (Auxiliary machinery) Auxiliary machinery recovery time[h/case]
# of crews[man]
7 Development of high-strength ship Average time between troubles[year]
8 Support for load control(Decreasing load) Fatigue distribution
9 Support for load control(Weight reduction) Weight ratio of ship
10 Monitoring of ship” s structure(information sharing) Recovery time[h]
il Monitoring of ship” s structure(Decision support for dock=in) Dock-in timing
12 Weather routing Weather condition
13 Maneuvering support for safety(Support for decision making) Accident ratio
14 Maneuvering support for safety(Employ low-paid workers) Salary[$/(man*month)]
15 Risk based Inspection Inspection cost[$] & time[h]
16 Monitoring of cargo handling equipment Error rate of handling equipment[case/port]
Recovery time[h/case]
17 Remote & automatic operation system of cargo handling Cargo handling cost[$/port]
Delay rate[case/port]
Delay time[h]
18 Management system for port work Port work cost[$/port]
Delay rate[case/port]
Delay time[h]
19 Remote & automatic operation ship Salary[$/(man*month)]
# of crews[man]
20 Maneuvering support for energy efficiency Fuel oil consumption rate of maneuvering
21 of IoT or to ship yard Construction cost[$]
22 Integration of design and development by loT Construction cost[$]
23 Development of energy efficient ship (Hull form) Wave resistance coefficients
24 Development of energy efficient ship (Propeller) Propeller efficiency
25 Development of energy efficient ship (Engine) Fuel oil consumption rate of engine
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Fig. 5 The result of evaluation of each IoT technology
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Fig. 6 Sensitivity analysis for input
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