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Ship Motion Visualization Program Developed using MATLAB and Applied

to the Maneuvering Test of the Kakuyo Maru

Satoshi Masumr*!, Mitsuharu Yacr*?, Jun UcHipa*!, Takashi Aosamva*! and Kenichi SHmvrzu *?

MATLAB (matrix laboratory) is a multi-paradigm numerical computing programming language

which has a simple to use graphical user interface and can interface with programs written in other
programming languages such as C, Java and FORTRAN. MATLAB is widely used in fields such as
engineering, science and economics, but is seldom used by fisheries. In this study, we developed a

program which can visualize the motion of a ship that is recovering buoys or fishing gear from the

sea. We also assessed the usefulness of this program for an actual ship maneuvering test involving the
fishing ship Kakuyo Maru, Faculty of Fisheries, Nagasaki University, Nagasaki, Japan. The
developed program acquires fore and aft ship positions from GPS data (latitude and longitude);
heading data are obtained from a gyrocompass every 5 seconds. Collected data are combined, processed
and output to a monitor to visualize the motion of the ship.
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Table 1 Loading data format in MATLAB

Date time Latitude (" ) Longitude {* 7} GyroCo (* )
20015710416 11:1402 £ 414422 129 41.3800 3nea
2015/10/16 111407 12 41,4422 128 41,3801 306.0
2015/10/16 111412 3z 414422 126 413802 3012
2015710718 110407 ] 414423 126 41,3803 2947
2015/10/16 11:14:22 32 414424 128 413799 2877
2018/10/16 111427 32 41,4426 126 413704 2804
2015/10/16 11:14:32 32 414426 126 413790 2720
201571016 11,1437 3z 414425 129 413784 2654
2015/10/16 11:14:42 32 414424 128 413780 256.9
2015710716 11:14:47 EH 414424 2% 413775 24749
2015/10/16 11:14:52 12 414426 128 413768 2369
201571016 111457 3z 414426 126 413768 2294
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Fig. 1 General arrangement of Kakuyo Maru and GPS
antenna position

Data Load
Calculate D.Lat and D.Long from
base GPS positon
Input the lengths from antenna
to Fore and from antenna to Aft.
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Calculate Fore positon and Aft.
position from GPS and Gyro co.
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Illustrate ship’s motion to figure

Fig. 2 Program flow from data load to ship’s motion
tllustration in MATLAB
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4 F(m) : Loa = L1 + L2,

Pepswo - GPS 7 v 7 F L& (BE)
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Table 2 Principal particulars of Kakuyo Maru

Ttems Particulars

Length over all 42.79m

Length register 35.43m

Length between perpendiculars 34.50m
Breadih (molded) T.00m

Depth (molded) 3.19m

Draft designed (molded) 2.50m
Gross tonnage 155t0n

Main engine LAZEPS X 2 ( 1050KW x2)

Bow thruster It
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Fig. 3 Two operation methods in rudder operation
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Fig. 4 An example of screenshot in MATLAB program
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—e— Rudder being inverted “/\"
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Fig. 5 Tuning motion of the hull traced at 5-second
interval during 180° left side turning under various
conditions of thruster and/or rudders
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Fig. 6 Tuning motion of the hull traced at b5-second
interval during 180° right side turning under
various conditions of thruster and/or rudders
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