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Slowly-varying Added Resistance in Irregular Waves
in Consideration of Higher Order Components
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Temporal variation of modulated-wave-train
geometries and their influence on vertical bending
moments of a container ship
ERKE, FREHEE, SR,
FRR314E3 A
Applied Ocean Research, Vol. 86
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Temperature and velocity distributions within a
ceiling-jet along a flat-ceilinged horizontal tunnel with
natural ventilation
[ 288, [ 51T
FRR314E4 A
Proceedings of the 9th international seminar on fire and
explosion hazards
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A Strip-Theory Method Including n.-Related Terms
and Its Effects on Propeller Inflow Velocity in
Waves
Yasushi Kitagawa, Masashi Kashiwagi
FHTLARG H
F AR L im U 55295

A new strip-theory method explicitly including effects of
longitudinal-direction components of normal vector on ship
body surface (nx) is proposed. Calculated results by the new
methods show good agreement to experimental results of the
seakeeping model test. Furthermore, using the surge motion by
the proposed method, the effects of the nx-related terms are
discussed through the calculation of propeller effective inflow

velocity in waves.
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Fig.Examples of calculated results by the proposed methods
(Nx-STFM and Nx-MWMXx) on surge motion amplitudes
in regular oblique head waves.

Development of inverted pendulum type power
generator based on autoparametric resonance for
low frequency
Tomoyuki Taniguchi
TATTARG ]

The 12th Asian control conference

As the environmental power generation and wave power
generation device, theoretical study and experimental
verification of the vibration power generation device (Fig. 1)
based on the autoparametric excitation were conducted. Fig.2
shows the numerical results of the amplitude of pendulum (right
axis) and experimental results of generated voltage (left axis).
The power generation by autoparametric excitation was
confirmed. From a theoretical study based on the approximate

solution, optimum parameters were obtained.
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Temporal Changes in Radioactive Cs Concentration
in Sea Sediment off East Japan, after the Fukushima
Dai-ichi Nuclear Accident

REDLS, SRmAl KR,
Blair THORNTON, (5
PR3 144 1
Proceedings of 2019 IEEE Symposium
on Underwater Technology
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Study on a Wave Energy Converter with Tension
Leg Mooring Under Optimal Control
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Experimental Validation of FORM
Based Approach for Predicting Extreme
Value Distribution of Hull Girder Bending
Moment in a Ship
Tomoki TAKAMI, Yusuke KOMORIYAMA,
Takahiro ANDO, and Kazuhiro IIJIMA
T RITEHE6 M
Proceedings of the OMAE2019

In this paper, a series of validations of a method for
estimating the extreme value distribution of the vertical
bending moment (VBM) based on the First Order Reliability
Method (FORM) is performed, by comparaing with the
towing tank experiment. A validity of the present numerical
method for predicting the most probable wave episodes
(MPWEs) leading to given extreme wave-indcued VBM
levels is presented.
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Figure Comparison of wave-induced VBMs among the
experiment and numerical methods under a MPWE

Development of Elemental Technologies
for Seafloor Mineral Processing
of Seafloor Massive Sulfides
h ES R, IIAGER], @i+, Y —> b7 uT,
HBOHER, R REN - Zary, gHEA
T FITCAE6 M
Proceedings of the OMAE2019
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Experimental Analysis of Reduced-Scale Jumper
for Deep-Sea Mining
WA= LA, RIEE, &Mk, NFIESR,
AEPEL,  IIARER], IE(STRORRR
FHRTLARG ]
Proceedings of the OMAE2019

This article presents some results of the reduced-scale jumper
carried out in the Deep-Sea Basin. Freshwater
was conveyed throughout the model, while a vertical motion
was imposed on the top. We could observe that the whole
structure had high dampness, most of the dynamic response
could be measured between the lower bend and the oscillator.
The next step is to develop a numerical model to calculate the
dynamic response in the time domain. We will use these
experimental results to validate the numerical model.

Schematic of the apparatus for the experiment of
reduced-scale jumper.
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Experimental Study on Bubble Size Measurement
for Development of Seafloor Massive Sulfides
AHEVD, MIFEE, |ERE
T FITCAEe
Proceedings of the OMAE2019
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Experiment and Numerical Simulation of Vortex
Induced Vibration on Buoyancy Module Area
Of Steel Lazy Wave Riser
Mitsushi Watanabe, Kazuhiro Yukawa, Shunji Kato,
Kaito Chibana
T AITCAE6 M
The Proceeding of The Twenty-ninth (2019) International
Offshore and Polar Engineering Conference

Difference of VIV characteristics between buoyancy
modules attached riser like a Steel Lazy Wave Riser and
bare riser was studied by model test and numerical
simulation.

From the model test, it was shown that the VIV
amplitude of the buoyancy module attached riser was
larger than the value of the bare riser.

Form the numerical simulation, good coincidence of the
mode shape and vibration frequency were confirmed.
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Figure Relation between water depth and VIV amplitude
of the module attached riser
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Combustion of biofuel and biogas in a marine engine
Sumito Nishio, Tetsugo Fukuda, Dong-Hoon YOO
IEAE6
CIMAC Congress 2019, Vancouver

In this paper, the authors tried running tests burning the
following biofuels using a four-stroke —cycle medium speed test
engin.

- Fatty Acid Methyl Ester (FAME)
*Crude Palm Oil (CPO)

In addition, a unique way to reduce NOx was tried. A
simulated biogas was induced into the intale pipe of the engine
and burned at the same time as above-mentioned liquid biofuel
(FAME).

(1) Exhaust smoke from FAME combustion was lower than that
of Marine Diesel Oil (MDO) at each engine load.

(2) While smoke from CPO was lower than that of MDO at high
load, it was much higher than MDO at low load. Pre-injection
by Hybrid Injection System developed by the authors was
effective to improve the situation.

(3) Running test burning FAME and simulated biogas
simultaneously was tried and reduction of both NOx and smoke
was confirmed.
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Introduction of an Automatic Collision Avoidance
Function on a Ship Handling Simulator
Eiko SAITO, Yasuyuki NIWA, Junji FUKUTO and
Kenjiro HIKIDA
T RITCAE6

International Society of Offshore and Polar Engineering

We focused on an automatic collision avoidance function. In
ship handling simulators, avoidance situations can be
reproduced in real time. Connecting the function to the
simulators enables subjective evaluation by skilled officers. We
constructed a framework that enables interprocess
communication with a ship handling simulator of National
Maritime Research Institute by setting input and output
protocols between the simulator and the function, and
introducing the automatic collision avoidance algorithm as a
Dynamic Link Library (DLL).
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Target Ship |

[ Target Ship 2 |

Fig.1 Landscape ge bserved from own ship’s bridge

Sea trials of a high maneuverability compact
autonomous underwater vehicle
Takumi Sato, Kangsoo Kim, Shogo Inaba,
Takeya Matsuda, Sotaro Takashima, Atsuo Oono,
Daijiro Takahashi, Kento Oota, Naoki Takatsuki
Rk 1454 A
Proceedings of Underwater Technology 2019
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Optical Investigation of Archaeological Remains
on Bottom of Lake Biwa
by a hovering-type AUV “Hobalin”
M.Sasano, A.Okamoto, M.Kumagai and S.Takashima
FRi3144 H
Proceedings of Underwater Technology 2019
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IRERFEE 7 7 A N EfFo T2
YEPE - FH AT FOG— X INSD A%
B8, BERES], KA, ZHiE (JAXA) ,
ST RN , PRRRE (RIFRZE)
BB EN (A7 v 7 A W), {HEBIT CERGHR)
Rk304E10 A
6200 T B B i A S 2 SR

We, a collaborative development team have developed an INS
for maritime and space applications, called NJ-FOG INS. Two
key factors of this development are as (1) setting specifications
applicable to both maritime and space applications (2)
utilization of polarization- maintaining optical fiber for the

future use in satellites requiring ultrahigh pointing accuracy.
This INS will be installed in an AUV developed by NMRI. The
test result of its FOG performance is reported in this paper.

Fig.1 Rotational trial of NJ-FOG INS.

Experimental Investigation on Influence of Inclination
and Curved Surface of Ship Bottom in Air
Lubrication Method
JAETHR, EHED
HTEHETH
Proceedings of ASME-JSME-KSME Joint Fluids
Engineering Conference 2019

WMARJE © DR AIZ S U A —F DRI AR LEEER
TRT % 22 MmiElE, T, ERoERICERSH
TWDH, BEHEZRARE Y & A O AR 1+
TlH eV, 22K RS 2 D - BRI SRR S B L,
PEFIT M EORIE _FF A6 G & LEFEN IR TH
B3, ARUFIETIIEME R M w2 B 1 5 &K ik &
KGR, PP H & FEBRAYICFAE L2, 400mK iz
T, 5 BLU10® OMEMIEMAEH T 5 15md AR
BB LOWIEZHhE & L2 7mORound i 2 F v 7= 5
AR (R R RMUEEEOm/s) 24TV, AT sr 1E
W& BEMHITEE O R A RS ATFHRZ FEhE L, R oy /)
ERFTRA R RS0 OAH B BEIR & 2 L 7=,

P

AR 2 A D 15mi R




g _EEe e T FE T

ISR BADEMTIZRIT S
HFMIALE D F7 58 EE i B AT B3 2 B
BT, NIt AL, A E R

FERECB
SFIeH6 A
B A ABHELE T 522201 9 F R im E 952875

AWFFETIE, WHEEEM, 7 T4 o F UM, HEMI AL
Mo 3 FEEOBEBFFIZONT, TRV ST (8h
FE-0.3) IR BT aER A S L, RV S Rk

% TS OHET ORI 50 &2 EBRENCIG L7z, € ORER,

BOO|BETIEEZANTTRINDIE 0.3 ORI
FEVE, AWFE CHEAS U7 BRREE R L 0 b L2 ORI & 72
HZ L EER L.

72720, EHARGE N ERMERER L T D i i3 525y
ICHERR L TR, TREE LIRSS DS ERE AR 2 2 5 54
WZOW TR DL ETH 5.

—_

E Compression yielding condiion (Eg 1)

he methad of Shi

da RO
O OO
™

L]
(o)
(=]

Nominal stress range [MPa]

1CQE
a0
B0+
40+
7- A A 1 o I . I I N 1]
2AL @ =L R=lUD, Aoweln I = =L LD JHERD
20
& =77 =005 Acweld |l —2% D= 05 HEM
@ (=22 R=005 Asweld [ =22 R=0.05 HFMi
E¥a) . ] . P Il P
Y4 B
10 10 10
Number of cycles 1o Fract

BEHBEICEDS S AKEFEICHEWZERIN O

KRB IREED
EREEZIT, MEE, MFHIT
SRIeES A

20194 H A K S R IE 3 R B4R

KA M OO 70 &l R V22 R P9 0D K SRR LT 0t &
o TRIFEITIR - THiAL 2B ORI 1%, Wi
KA L > TWREMEIRDZALT DI S 00 b3, Wi Ot
R DRI E B LT2WFRIEm D Th 2. 2 2 ORISR
TIE, HETBME O MR 23 B 7 2 R E K 2 P o KRR
BR A et T, OKIE [E ST AR MEEL I A S8 T T B ¥E S AU72 Fire
Dynamics Simulator Ver. 6.5.1% W\ CEEEBR 2177, 7
07— ViEe b LIS, W ORISR AT, K
ONRJE DFRE TR A &t — LR B TE 5 oM 48
MU, fEEEZR<FHRT L EE2R LT,

AT /AT [
0 05 1

0
202
? 04 } . {EE@"SE%W%
;30.6 | TA7A LR y fi. a7 4=k
Zos S| s o L.
=1 p 4.,"%
N 12 /«C@;&{ -

14 | F

19% %15 (BFCHEE) s sEmsCEmE 129

HatT —ZWCESSEFHER YTV A DOBELHEE
EEfRAT
TR
SR tH6 H
H AIHAYEEE T2 2201 94 R R S im SUEE 28 75

VR RN CIXSF S T U A OMENR LI L 22 5. K
Z8°ClE, THS Markitth O THSHEEET — & 12 & 2 Frl Ry o0 g
DERDa— RESHTT25Z L1280, LPGHrOF R
U A ERI L, ZHEEven Tree (ET)DE TEILLT-.
AW CITEBEEMT 2 LML, Fc L oEL=
T2 RARER IR D Y A T E A~ DB A E#EIIITH] S 2
IZ U7, ZORER, KS/I@EREFECTIEL, Other Spaces3f
EEZTDHE, NaEKY R 7 ~ORBRRKEND LEN
binoi-.

Ist 2nd
| Event I Prob. | Event | Prob. IComp4| Prob. | Event I Prob. |C0mp.| Prob.
FX 1.000 Expl 0.252 ANS 0.033 Bre 1.000 HS 1.000
BR 0.033 Fire 1.000 BR 1.000

CAr 0.167 Expl 0.200 Bow 1.000

Fire 0.800 CAr 0.750

X KSR IS L T S LPGHR OETO

EREROMmEEREZE LT
KAFORER =D S THRORE
FHEFER, BT, [MERE
SFIITHESH
20194F 5 H A KR PSP R 22 S B4

KSEBFITHE AL > T EH L, KRR T 2RO AARICHT
B 28, WS KIFRITE < ARSI TV A.
UL, REUREM OB 20 & HIHE 22 CIE R IFFT B
DOXBEZ, BERHICHRET 5 —Fafn &b, 20
By, RILT2T T < ABE T DOEEE M OSBRI D8 % 2 &
THMEEND DT80, BSHREGRT T L b IEER R A
ML 72, BORLEES & P S R R & il LT & 2 A,
KIRDFEENGEPE DIE AR T, RIFGE DI A F OV I
T E B HE 5 2 8o,

MH1/HY) -]
012345678910

0 —
" Q=223 kW

0.05 - + Q=148 kW \
_ 4 Q=1.04 kW KA DJE
= 01 “":;::ilres““ KT HET
o ' L& TR L
$ 015 R
>~
N

0.2

0.25

(271)



130

A2 MU v BRI B BB N RI% RN & BRT
TuRTHARELMMIEZDE
NFEL, EHEW, MAKIE
SFIeH6 H
H A HAUETE T 522201 9 ZR i 2 i SUEE

EE L IIMMEREIER 7 BV OBMERF s T
HOEMDEB LA ERB LI LWA MY v FEA2BR
LTWS., AFFETIEZORA N v FENBEETE S
ARG A RO ETIE L L, 2D DRtk
FEAVEFRAS RS A o~ 1 T A h i A oD 25 B Ry
PEIZ BT T 528 DD THEE L 7=,

‘ & byExp Nx-MWMx =====- F-K M(w/o nx)‘
02

2 0.18 T ’%

23 0.16 =

e % 0.14 I % 4

$E o1 Pt . N £

A~ 0.1
0.08

02 04 06 08 1 12 14 16 18 2
Wave length/ L,

B LB AL O A1 H D 7 1~ 5 A O M R

(AW TZ R FEAUIE, "by Exp” : FEBRE, "Nx-MWMx” :

HLWARY v 7%, "F-K M(w/o nx)” : fERTFE)

DEVELOPMENT OF A NUMERICAL MODEL
ON DISPLACEMENT CORRECTION FOR
SHIP PERFORMANCE IN CALM SEAS
BASED ON FULL-SCALE MEASUREMENT
N. Sogihara, A. Sakurada, M. Kuroda, M Tsujimoto,
Y. Sugimoto, K. Hasegawa
THICFEe A

International Proceeding of Offshore and Polar Engineering

This paper proposes a new method for correction on
displacement based on ship performance data measured on
full-scale ship. Authors presents numerical model which can be
applied to the performance data for each displacement condition
and shows the effectiveness of the numerical model by applying
to a container ship and a vehicle carrier in service.
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Relation between variation in displacement and FPD (FOC per
day) difference between simulation and full-scale measurement
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Numerical Coupling Model Based on SPH and Panel
Method to Solve the Sloshing Effect on Ship Motion in
Wave Condition
Chong MA, Masayoshi OKA
T FIICAE6
Proceedings of ISOPE2019

To clarify the influence of sloshing on ship motion, a coupled
numerical model is proposed based on SPH and 3D Panel
Method. SPH is utilized to simulation the nonlinear sloshing
behavior and the ship motion is calculated based on linear 3D
Panel Method. Both SPH and 3D Panel Method are coupled
together in a partitioned scheme which is firstly demonstrated.
Then, considering regular wave condition, the sloshing effect on
the ship motion is discussed based on the linear and coupling
model. Nonlinear correlation between sloshing load and wave
height is confirmed and nonlinear influence of sloshing load is
clarified with respect to surge and sway motion.

Fy (kN
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(a) wave height=5m (b) wave height=10m
Fig. Sloshing load under different wave height
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Second Order Wave Propagating Along VLFS
Kazuhiro IIJIMA, Chong MA
FATTARG H
OMAE2019

This paper addresses the nonlinear deflection wave which
propagates along a Very Large Floating Structure (VLFES). The
nonlinear wave propagating along the VLFS is investigated by
extending the propagation theory of the linear wave along the
VLFS. The kinetic and kinematic conditions at the boundary
surface between the water and VLFS are considered rigorously
up to the 2nd order. The characteristics of the nonlinear wave
along the VLFS are elucidated by the mathematical solution.
The nonlinear wave along the VLFS has characteristics slightly
different from the nonlinear free surface wave, known as Stokes
wave. The positive peak of the wave along the VLES is higher
than the negative peak due to the nonlinearity in some frequency
range while it is the opposite in the other frequency range. The
amplitude of the 2" order wave increases divergently at the
frequency range between the two frequency regimes.

6

e
JAN/ iR
A AR

\/\/\1/

-6

wave (deflection) elevation (m)

time (s)

Fig. Time history of nonlinear VLFS deflection wave

Comparative Study on the Real Time Object Detection
System for Edge-computing
Chong MA, Yasuhira YAMADA
T FITEAE6 M
H AR T2 2201 9 R ZRGHIH =00 SR

In this paper, to demonstrate the object detection accuracy
and speed, three different models, Faster-RCNN-VGGI6,
SSD-VGG16 and SSD-MobileNet are applied. To investigate
the performance of different hardware, besides the tests on
normal GPU and CPU (CPU-PC, additional fan is necessary),
based on Eage Computing (EC) concept, the low power
consumed CPU (CPU-EC, no fan is needed) and VPU are also
tested. For higher calculation efficiency, the Al model is
transformed into special optimized format based on OpenVINO
technique. It is finally proved that, optimized SSD-MobileNet
model in VPU can provide the enough detection accuracy and
speed for ship decision support system with low power

consumption.
30

®CPU-PC
25
=GPU

20 uCPU-EC
CPU-EC-OpenVINO

®VPU-OpenVING

Faster RCNN-VGG16 $SD-VGG16 SSD-MobileNet

Fig. Detection speed of different Al models under kinds of
hardware environments.
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Non-smooth DEM Simulation for Interaction of
Conical Structure and Managed Ice Floes using
Breakable Ice Element
BAIEKR, FHIERR, THEA,
iAKW, ARG
FHLARG
Proceedings of the 25™ International Conference on
Port and Ocean Engineering under Arctic Conditions

This paper describes a breakable ice element introduced to
the numerical simulation by a non-smooth discrete element
method for managed ice loads estimation. To verify the bending
strength and the elastic modulus of a numerical ice floe using
the breakable ice clement, strength tests were numerically
simulated in the same method as the experiments conducted in
the ice model basin of NMRI. The simulation result of managed
ice loads considering ice failure shows a reasonable decrease of
peak load by comparison with the experimental result.
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An Experimental Study on Hydrodynamic
Performance of Flexible Composite Model Propellers
JIHETA&
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Proceedings of smp’19
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Introduction of OCTARVIA Project:
Project for Ship Performance in Actual Seas
N. Sogihara, T. Yonezawa, T. Ishiguro, Y. Sugimoto,
S. Masuyama, H. Mieno, M. Shimada, Y. Matsubara
ANTTAES H

Proceeding of 4th Hull Performance & Insight Conference

This paper describes the OCTARVIA project, a Japan
Maritime Cluster Collaborative Research by 25 stakeholders
to establish a “Scale” which can objectively evaluate and
compare the ship performance. Three main topics are addressed:
evaluating ship performance in operation; predicting ship
performance in design; presenting ship performance in operation
to owners and operators. The first proposal is validated through
the monitoring data of various ship types.
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