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Abstract

On the MET that is adopted a simulator ETM (Engine Room Team Management) or ERM
(Engine Room Resource Management) technique to be called is used. This method are
established quickly and training let a ship return to a normalcy state effectively safely, and
navigate is performed by appropriate, precise information exchange by using these techniques.

On the other hands, crew manning system of many ocean shipping companies shift to multi
nationalization crew system then decrease the member of ocean liner with this and the role of
the seafarer's according to change these system.

Furthermore, it tend to anxious about the difficulty tradition of the seamanship, a fall of basics
seamanship because the experienced seafarer who does education training and the post-baby
boom generation who possessed it in difficulty in near future and declining birthrate and
reaching big mass of the retirement age in the coastal vessel.

In such situations applied on ETM technique which are some crisis correspondence type ETM
training given as training to contribute to safely of the engine plant in the education training that
is used an engine room full mission type simulator.

In addition, MET is requested ability evaluation that is demanded by a treaty or the simulator
used for guarantee of the engineering ability to keeping satisfies.

When a simulator is used for evaluation of the ability of the person who is going to get
qualification,

performance standard is going to get qualification definitely and explicitly and the score
charge account for action evaluation or the rank charge account being careful significance.

Also, for the evaluate a trainee's ability, it need examination of reliability / the validity of the
teamwork evaluation technique of the training team by the action observation.

According to above mentions, we studied the following crises training tasks.

1. ETM training scenario for 20 kinds of representative crises here.

2. We makes three score tables that is consisted by numerical evaluation level regarding with
Approaching ability, Trainee's Personnel ability, and Trainee's Team work ability.

3. We investigate about the team work ability that is ability trust, ability tradition and the

harmony act by technique to evaluate teamwork for examine the reliability / validity.
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This report describes a rating method in vessel’s navigational self-completion ability and
rescue-aid ability by estimated cost after the occurrence of marine accidents or later, and the time
series trends and characteristics on and after 1952 according to the index and the rate of
self-completion or rescue-aid, which are based on numerical computation that uses statistical data of
the Marine Accidents Requiring Rescue in Japan. This method consists of five kinds of cost,
self-salvage, rescue-aid, loss or missing, and the participable equivalence quantity of self-salvage or
rescue-aid in a related portion of loss or missing.

These evaluation indices and rates suggest that the self-completion ability of vessel’s cargo is
increasing, but the other self-completion ability and all of rescue-aid abilities are not increasing. And
also, all values in unit evaluation per one gross tonnage are accentuated except cargo’s ability for

about 50 years.
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In order to secure of survival on drift with lifeboat and life raft from emergency
embarkation, Seafarers are requires to the proficiency in survival craft in the STCW
Chapter VI. Then the SOLAS TRAINING MANUAL teaches us Distribution of drinking
water and rations and that a man can live for a considerable period without food.

In 1952 Alain Bombard drifted for 65 days without drinking water or rations and
survived. I think his knowledge and skills as a doctor made his success as a doctor.
Then an eating pattern on survival craft was tested by the current seafarers. During the
experiment collaborators drank 1.5 liters of drinking water per person and ate 10,000
KdJ/P of ration per person and they went about their daily lives.

The results were summarized as follows:

(1) The collaborators’ weight did not decrease as it is same. And then it was guessed

that the basal metabolism quantity differs individually as the reason.

(2) There was not the change of a blood component almost in front and back of the
experiment. Then it was guessed that almost the nutriment needed for the
existence that was consumed during the experiment was supplied from the
ration.

(3) Some person hardly ate the ration during the experiment, because the ration was

not delicious.
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Now, UAIS has been under full operation for ocean-going vessel over the world, and
this system set up all over 500G T domestic vessels in this July and had full operation in
Japan. Under the situation, the antenna heights became lower than usual one because
small vessels installed the AIS system. By the way, the situation of the AIS data
reception trouble begins to be reported as Class-A comes to be enforced completely in
this July. So the reception conditions were comparative studied with changing the
height of the antenna. The reception troubles or missing reception were increased in
case the lower antenna. It is said that the reception rate of the AIS signal loss under the
situation as follows; (1) In case that there are interference objects between own vessel
and another vessel,(VHF has long wave length but there is a possibility that this
interference will occur), (2) In case of multi pass. (There are reflections from funnel,
mast and other constructions on the vessel, and the wave reflection.), (3) In case that a
radio wave collision occur in the same slot.

Then, authors tried to improve the certainty of the reception by directing to the fore and
aft by using Adcock Antenna for AIS installed on the ship.

As a result, the effectiveness was remarkably increased still in case of the lower height
of the antenna because the data that was able to be obtained in the ship was improved
by using the directional antenna.

It is concluded that the following points were improved for missing reception, using
directional antenna in AIS; (1) The gain of the antenna was increased, (2) Possibility

of the slot collision were reduced.
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Now, UAIS has been under full operation for ocean-going vessel over the world, and
this system will set up all over 500GT domestic vessels until this July and will have full
operation in Japan. So the education or training programs for operating AIS has
constructed to the seafarers for using ship-handling simulator.

Now the situation of the AIS data reception trouble begins to be reported as Class-A
comes to be enforced almost completely in a few months, and these reception troubles
will guise for increasing because of the number of ships equipped with AIS. It is need
that the simulator trainings are not only training for operation of AIS equipments but
also taking measures to cope with the trouble of AIS systems.

In our research, it is concluded that the reception rate of the AILS signal loss under the
situation as follows;

(1) In case that there are interference objects between own vessel and another vessel.
(VHF has long wave length but there is a possibility that this interference will occur)
(2) In case of multi pass. (There are reflections from funnel, mast and other
constructions on the vessel, and the wave reflection.)

(3) In case that a radio wave collision occur in the same slot.

The authors tried not only to improve the mechanism of these reception troubles, but
also to take a systematic observation using AIS information like a visual watch and

radar ARPA and tried to indicate how to construct of proper simulator scenarios.
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GPS signal reflected from sea surface is processed as multipath that is an error

factor of range measurement for position fixing information, and should be filtered out.
The purpose of this study is to obtain oceanic wave information using GPS signal
reflected from sea surface. In the past study, using GPS signal reflected from sea
surface, it was confirmed to obtain wave height information by carrying out numerical
simulation and basic experiment on land and to obtain wavelength information by
numerical simulation. However it was difficult that recent GPS receiver that was
assembled by VLSI such as custom IC pulls out desired signal, and also it was hard to
carry out the experimental validation and to process antenna array to narrow down the
antenna beam width.

More recently, a GPS software receiver that is able to process receiving GPS
signal by software programming using PC was developed, ant it becomes to be possible
to carry out experimental validation using GPS software receiver. Additionally,
narrow down antenna beam width was able to realize by constituting arrayed antenna.
Accordingly, we designed and made 16 elements GPS arrayed antenna, and we
experimentally and analytically evaluated the antenna directional pattern and verified
that the arrayed antenna and the software GPS receiver was to obtain wavelength
information of oceanic wave by numerical simulation.

The wave information collection system of oceanic wave using GPS signal
reflected from sea surface consists of two antenna systems and a receiving part to
process input signal from each antenna. One antenna system is RHCP (Right Hand
Circular Polarization) antenna installed upward normally to receive GPS direct signal,
and the other antenna system is LHCP (Left Hand Circular Polarization) antenna
installed skew downward to receive GPS signal reflected from sea surface. Antenna
system to receive GPS signal reflected from sea surface is the arrayed antenna which is
constructed by 16 elements of patch antenna for LHCP on horizontal direction in series,
and spacing between each patch antenna is half of wavelength of GPS carrier frequency.
The composite directional pattern of antenna array is a fan beam configuration which
has very narrow beam width in a direction toward arrangement of the arrayed antenna.
The directional pattern of the arrayed antenna represents a directional pattern on
orthogonal coordinates. The electric field intensity at any point is calculated
analytically. The directional pattern of the arrayed antenna has a fan beam shape
whose beam width is about 10 degrees. The arrayed antenna is able to catch the GPS
signal reflected from sea surface with narrow beam. A combination with the arrayed

antenna and the GPS software receiver becomes to be able to carry out some validation
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experiments to obtain wave information by GPS signal reflected from sea surface.

In this paper, firstly the construction and characteristics of the arrayed antenna
1s explained, and the composite directional pattern are shown experimentally and
analytically. Secondarily, the software GPS receiver and the characteristics of output
signals are shown. Next wave conditions for numerical simulation and simulation
results are written. From the simulation result of 10.00 meters wavelength, 10.04
meters wavelength could be measured by our proposed system, consequently we
confirmed the possibility of distinguished ability in terms of measurement accuracy.
Finally it is summarized that we made a prototype of arrayed antenna to receive GPS
signal reflected from sea surface by way of collection for wave information of oceanic
wave, and we showed that it is possible to be able to estimate wavelength of wave
information in validation experiment by carrying out numeric simulation using the
directional pattern of proposed antenna array. For near future, we will be able to carry
out actual and enough experiment for novel wave information system by a combination

of the arrayed antenna and the GPS software receiver.
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In order to decide available docking velocity, it is considered to keep safety, to protect

berth and ship, and to protect passengers and cargo. We evaluate available docking
velocity systematically using performance of available instruments and ship motion.
Target instruments which were evaluated in this study are Doppler Sonar, VI-GPS
(Velocity Information GPS) and RTK-GPS (Real Time Kinematic GPS). At this point,
available docking velocity is total value that adds in reading out value of target
Instrument, measurement error and effects of environmental conditions.

We carried out numeric simulation for systematic evaluation. It is calculated docking
energy using performance of ship motion. In addition it is considered effects of
environmental conditions, and response and accuracy of each instrument. We were
derived safety read out by above factors, and validated the reliability of whole system
for each available instrument.

In conclusion, it is shown that we are able to determine the quantity of trade off
between time lag and accuracy according to ship’s displacement. Using this procedure,
it was cleared that described as follows; a) Doppler Sonar is available for VLCC. b) In
case of 10,000 tons whose time lag is faster, it is possible not to effectively maneuver
because the safety read out is not so large according to the response of instrument. c)
VI-GPS is available enough more than 10,000 tons. We should continue to determine

the quantity of target docking velocity in case of less than 10,000 tons.

34



WHIERRIE R &

WA 2142 H 18 H
FEREAL
K 4 HHREE

M R FRETRY 20 AR FEAFFERHRFE I HeD U T M L 72 P 28I B U CLL N O R FER 217
WELZZOTHE LET, £/o, HAFITERHP ICTART L2 TR LET,

R No. 08 - 005 T
el % Foal
MoET—~4 | MW7 T FEE VAT AT %8 (1) M 1
P FhLEm L FRwm L ERFRMEERER ENEREEER | U Tob0%
MERWITEHE OFH T oft ( ) | ER
FERIA bV NRRT 7 s m Y — HE#LH (FEEOH
IRAARSLAR T R BT D IRl — )
(ISBN978-4-86043-155-6) NTS INC.
E3m BhE E2H3D-CGEAVWZ V=T Y I
BER OBIFICEE T 2 5L
[ (30 Stereoscopic Technology
- Cutting edge of 3D Vision, 3D Display, Autostereography
and their Applications -
EHEL - BHLREZ, 2 117 4 i 3 0 5 7% 48
JIECREA, HERE
A ICOR (Gl SR
DHE)
HRCETD PEjE 20084 10 H B GEEREROLGIIAET)
£AR
S KA
FOV& - 5 H & Za H ~ H
HERFE v HHRER DG G
RNV 2
Hal, v R=—%
b e e
#ifidh TREA
AT D Fw SCEE A HHEER O A
Mo Ol H ~ H
L RO | RR—VICT T ARNT 7 FOFRAZBEANLET,
Y

35




P - HEOWE T TALFI )

IAREERE . R FERT - b7 7 v MEOEIRE OB IIFIEHAT 5 3D-CG & A
T2 2B N DEH DBIFIZHOW TR B,

EEDFBET 2 RFLTIE, TR OMRMREIZRA S &3 28 KT TITmE Th
HENK LT, EYEIFOBE - (A FEi L T D, FEEDSHY T 208X
7V F OB - RSFHEFTHD . Wb V=T VT HETH D, EHORBRND
TV =T VU THBBRG TR ETTHDIE, MG LT 50 AT AOHEESKEEZ V)
WZONPD LT FAEICHERE L TELIMNTHD, ZODICHAL TRERDS LI-#M 2
STERT2b00, BEIZIFHEEOT TORMIIBARD S, £z, EFITEMTT
YU T aARNEPAEN, Y ab—XEHALLIIRES EE L, EiRERE (FIE R
1E) 1T 2BHE MUK L BT THD0, FIFRENBILEE TE D DILEER SRV ED A
VHE—T 2= A LIZFIREND VAT ANLDINERBRTHY, TOMEEELIHED A
N=ALEFEHT L, TRDOLY AT ANEORIECHEREZ BT 570 O & LTI
RH372 2 ERZV, KRETRET 5 BAENR 6L, ENEINEE O v =
TV THEBEEM TH LN, 7 AOEEEEREN &0 O LTI B3R T
NTT v b AL T T MELIEFITE WD Z LA TRAT2NFIZ IS DS
B COAMBREMATFETH D,

T3 12, 772 NEREOITERE] T, 772 MEIRBOITEIRHEIC OV TE LT D,
7T N BRI OMRINEIE T H 70T, R TH DU AT ACHTHIEL
WA BIVET VEAERT DRIV AT RTHY, SHIZEDA L ZIVET VIS N
=R =2 TOIELVL— V2T 5887, K OEFA— A TOIE LV & BRI O
FHERE I N EER BT ER SN D, 13, MBHF A7 206 TIXMBHAET OBz HIZ,
HEREICER S D 2D ORES) W BRI DB RINNCE 5 T DIZWER D H D L ITE - T
B LWFERREE L O B JIHRRECBR B M ETH H 2 LT DN Tk %, T4, Fnakse s
Hhf 1 TlL, 3D-CG & Web Hefifi 2 fifi o 7= Fnask iR (iR b D IERLF 1L & BB R~ D H >
WTIRR5, F2, EEEIZA > ¥ —%y O HP (F—A4~X—) EIZRAIELTZWL 20
B OB b7,

36



