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(2) EERiRi

HELZPETRHTRSIL. F2 27T E9C, 3oMFEHER (3. 1. BFELER, 3.2 AT
B, 3L..EREES) LTnTFoRB I LICRESNERERICE S TESL Tz, TEFE
fifi (2002 4% 10 A) CARREOErRRZ® 3 (271,

#F2 FEEH (Narrative Summary for the Achievement)

3.1 BEEEEFEHIIBTIHAHTEDO®EL

Enhance research activities concerning maritime safety techm]ng_y. Package:R1

EEEE (1) FAoEuEsSoRaes [0 >3a—F5RBALE |3 #in 3

o l—FHFHL
Activities BHEOSEEHE. &7 (RTEENEEREEMTI | BRREOALCHESERT D

3.2 A\BIEWER (Ea—~v27724%—) -—Eﬂﬂ‘%iﬁﬁﬁfﬁﬁﬁﬂﬁ!t

rF#Eﬁ:rl Hok

Enhance research activities concerning human factors. Package:R2
EEEAE () SRS sIdta—r=F— | 2HBMSECBIIdta—~ =7 —RE0EE,
Activities DREOEE, AHALGWEZTOUR | A A=A LG T OWNRRFEELERIS L

3.3 TH (BREDHOBRREE) CHTIRENEEDOAL

Enhance the research activities concerning environmental effect on maritime activities.

Package:R3
ERER (1) iR REEETHHERF RO (2) Fa-=EERICB SRR
Activities WETOHMEEESERTIS L FoiiEEToOdEERFERT S -

3 EERCHNR - (2002, Oct. ) PRAFEMELELEE (Achievement Situation According to Time Sequence)

(Dztober 2002)

3.1 Enhance research activities- concerning maritime safety technology. Package:R1
Activities (1} Study and analyvze th | (2) Understand the evalu | (3) Understand diversific
Time ¢ hazardous grcas of sca |ation skill for navigetion|dapplied wutilizZation of
traffic in the waler near (al zafety by utilizing shiphandl ing simuiator,
Turkey. simulstor.
Mid Term Evaluation |Done B |Not vet. ¥ot yer

JCC 3rd Continuously implemented |Almost completed but the [Waiting for setting up the
(March 2004) for up-grading. % | further improvements =re ES monitor. 10%
necessary on the experim
ental stody. B0
Final Evaluation AMmost completed but thes [Almost comploted but then |[Waiting for installing the
(September 2004) dditional study arc nece— |dditional improvements ar |ES monitor. Heal time ass-—
szary on the comparisonbe e necessery on the field |essment for the safety ne-
tecen predicted model and (workstody soch as VIS vigation can be possible
reality. 95% |operation 95%| after installing it. G0%
At the End of Project [Completed but the contino (Compieted but the continu |Almost completed but an ad
{March 2005) ous improvements ls peces |ous improvements is neces [ditiomal device like an ES
SArY 100% |=sary. 100% | mopitor is necessary for

the real time evaluation
utilizing <hip handiing

simul-ntor:

Bk

Package Manager Dr. Cemil YURTOREN
expected in Tuture (Assist. Professor)




3.2 Enhance research activities cnncarmng human factors. Packaga:ﬂZ

Activities (1) Assume the occurrence of hoemane | (2 Azsume the occurrence of human errori

Time rror in the wateh-keeping operationi|n the satch-keeping operation in a cngine:

analyze jts mechanism a |onm analyze ite mechand smoand understand the

nd understand 1he countermeasures. coUntermeasures

Mid Term Evaluation |¥ot done so far. Planned to carry ou |Initisl siage. PFartly achioved.
(Detober 2002) t next s

'y recentl
JCC 3rd Ezpecting new C°F coming 40% |Almost completed but the further improve—me

(March 2004) nis is necessary on the summarizing study,

a0

amostor [SHS was: installedw

¥

Final Evaluation Continuousiy implemented for up-grad [Almost completed bat the additional impro—s
(Septesher2004) ing i cMeNts Are necessary on submitting paper.
H55%

At the End of Project] Al
(March 2005) rove

entation at internati

st completed but the further imp|Completed but the continucus improvements is

ments 1= necesszary for the pres—| nocessary. 100%

coRference

oh%
Package Manager Mr. Ozcan ARSLAN & Mr. Serdar KM Wr. Ali EUSOGLL

expected in future (Kesearch Assistant) (Research Assistant)

3.3 Enhance the research activities concerning environmental effect on maritime activities

Package:R3

Activities (1) Understand the situation of sea | (2) Assume the cccurrence of sea pollution

Time pollution caused by vessels &nd the | in the sater near Turkéy and understand

ountoerneasures, Lhe countermezsures,

Mid TermEvaluation Early warping syslem equipment ne f0% i% completed and improvement of comp—
(Dctober 2002) eds to improve Moasurcmoent andanal- |uter specification is heeded (CTFD)
il] wing

JoC 3rd
{March 2004)

but the further imp [Almost completed but the further Improvem

=gaary . on the susma- |ents [ necessary o zing =tudy,
rizing study B5E .
Final Evaluation Almost completed but the another pro |Almest comploted but the snother progressw
{September2004) resswith a planed short torm exp—or|ith a planed short term expert (remote
t remote sensing 15 nocessary., 959% |sensing) s necessary. g95%
At the End of Project |Completed but the continuous improve |Completed but the continuous improvemonts |
(March 2005) menlE I% RecosSary. [00% |5 mece ; 100%
Package Manager br.
expected in future (Researe

Ms. Sewilay CAN

t Asslgstant)

(3) BPFAKEEFETH (BT HaASE) Oy #A
WE KPR (W q%xﬁau.:w;ﬁﬁﬁﬁﬂatcﬁméhtr%ﬂ:ﬁﬁﬁﬁML
7edo? b LT, WHEBRRAERO -RBE L TROAALE
(EMEE /) BE4E « Japan International Cooperative Agency) L SEBEUERMEMELL T
L‘r':.'EL, RIEAF E}_‘{u“m%ﬂﬂfﬁflif | RUFR4.2DEHENTHS,
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#4.1: BHEMFE

Yoar & Date Title & Name Research & Teaching Subjects

1 |2000/10/21 |br. Takeshi NAEAZAWA Maritime Research for Simulation (Enginel

2 12000/11/06 |Dr. Cept. Masao FURLSHD Maritime Research for Simulation (Deck)

3 |2002/03/06 |Prof. Dr. Hiroyuki SHIMADA |Technology of Maritime Safety Managemenl

4 |2002/03/268 |Dr. Shigeru NISHIO Management of Human Error

5 |2002/10/26 |[Dr. Nobuyoshi KOUGUCHI Human Error Management

6 |2003/02/16 |Dr. 'haxaf_ SERA Maritime Environmental Managemenl

T 12004/02/07 |Dr. Yuji HAYASHI Waritime Environmental Management /Navigational

Information, Heari Rate Monitor
& |2004/02/17 |Prof. Dr. Yoshihike N0JIRI |Human Engineering Management /Human elements, Human

(MTC, ASHIYA, JAPAN) Factors, Humsn Error
g |2004/04/07 |Mr. Norivoki AOYAMA Human Technology (Besourse), Management / Evemovem
(Keio Pniversity, SFC JaPaN) |ent, Eye- Mark Recorder 1|
10 |2004/12/03 |Dr. Katsutoshi KOUZAL IMaritime Environmental Management
#4.2: EEBHMx
Year & Date Title & Name Research & Teaching Subjects
I [2000/04/15 |Dr. Shigeru NISHIO Research on Maritime Safety Management/Maritime
2001/10/31 Environmental Management
2 [2001/11/27 |Dr. Makoto LCHIDA Research on Maritime Safety Management/Maritime
2003504/11 Environmental Management - Human Factors
3 [2003/04/01 |[Dr. Capt. Masao FURUSHO | Research on Maritime Safety Management/Human Factors
2005,/03/31 « Maritime Safety Management

(4) FEESL (Products) VA b

MEESERINEIC S5 BRI RIT, T8 120 MET fe?ih: LI EAETREIE o
BB EIT AT F— i A AR OB TH S, RHTFEME (Ul e EERES,
EEFIEEY. RUEFHEREYOSFTMAFELED) 0 -.:i:-;:hc; SRS, h LA —si—
PO HEENBHE - TIER ARV E e, oYY FEMORBE I F—zB8Ent e, HHW
(i, FeYes FOFERENSERLES, ELTIIA T H7EBFOF«F4, UEIOX
BLBEEROTERETSH D,

Fodzy REEEYEE (200044 ) 5200553 AT, RERBEICETIMERERS IZ,
i, BYLF == b A A= RUEMFRE T w%ﬁﬁuz 5 BARE AR R AR 6 1T

455 : iRA% (Output Number Related to the Research on Maritime Safety Management)

YEAR Workshop |Natiopal Conferenc| BOOK International JOUENAL Paper
e Paper ‘Conference Paper PAPER Award

2000 b 0 | 0 1 4 0

11 0 | 0 7 2 0

1 1 7 L] 0

1 1 B 2 0

0 0 13 2 1

24 2 2 36 15 1
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# b : fikdn (Products List Related to the Research on Maritime Safety Management)
2 Conference, { !

| Place | Symposium, | Authors & Reporter
Workshop,

Journal, Book ete.

Date
(Period )

Title of the Paper
Remarks

i Journal, 1. . 4553, 2004

‘or the Development of a Pr

ctical
: Ship Nandling

ining Vessel

P rope r Stud
| . and 0
Act

Human Factors Analysis

Safety Management

Mark Analy




2001/5/30 Laondon, International Dr. Ismail Deha ER Proposal For Maritime Education and
Ik Maritime (Azsociate Professor) |Training Accreditation Standard
(rganization, Dr. Oaman Kamil Complying with STCW-95 Convention
M5C-T4 SAG  (Professor) A-1/8, Tath Session pp.1.1-33
Conference
200L/6,/26 | SINGAPORE The 5th Dr. Cengis Deniz, The Effective Training Methods for
International (Assist. Professor) [Marine Engleers: Ship in Service,
Conference on
Engine
Room Simulator Dr. lsmail CLCEK. Training Ships or Engine Room
(Assist. Professor) [Simulator?
Mr. Ali KUSOGLU The Proceedings of the dthinternational
(Rescarch Assistant) |Confercnce on Engine Room Simulator
CD-ROM, pp2RE-298
2001/7/8 Hong International bDr. Tskoeshi. Nakazawa, |[Modelling [50 9001:2000 Transition
Kong Association of {Associate Prof. KUMM) |Effect at Commercial Ship Management
Maritime Economists Iir. Ismail Deha ER Proceedings of the International
Annual Cenference (As=zociate Professor) |Association of Maritime Ecomomists
Annual Conference, 2001, pp. 733-7T60
2001/9/12 | [stanbul, The Internationsl Mr. Sitik USTAODGLL Visibility Level at Sea
TURKEY Lighting Congress | (Besearch Assistant) |[The Proceedings of thelnternatiomal
Lighting Congress, pp2i5-222
2001/9/15 ITUMF JICA Expert im Dr. Capt. Mesas FURUSHOD| Introduction of CFD System and [ts
Research Works (Azsociatelrof. Sample Caleulations: JICA Research
KLMM) Works in Environmental Effect on
Mz, Sevilay CAN Maritime Activities
(Research Assistant)
2001510/3 Koba, International Ir. Shigeru NISHIO [A Comparative Studv of Training
TJAPAN Associations of (JICA-FXPERT) Methods for Training and Education of
Maritime Dr. Ismail CICER Marine Enginecring Students of IAMU
Iniversities (TAMU) (Az=zi=t, Profes=zor) |Unmiversities.
2nd General br. Cemgis Deniz The Proceeding of IAMU, pp. 17-24
Assemblv {Assist. Professar)
Mr. Ali RUSOGLU
(Research Assistant)
Pr. Tskeshi. Nekaszawa, |Role of 150 14001 in MARPO. Convention
(Associate Prof. KUMM) |for the Assurance of Continual
Dr. Tsamil Deha ER Environmental Management
(Azsveiate Profesasor) |Session 11 ~Working Group 2
The Proceeding of [AME, pp. 31-38
Ir. Ismail Deha ER |Proficicncy Designation for the
{Associate Professor) |Shore-Based Mansgement of Shipping
Dr. Osman Kamil Companics Session [I1 —Working Group 3
S46  (Professar) The Proceeding of IAMU, pp. 58-67
200171026 FTUMF Seminar on JICA br. Shigera NISHIO (wverview of the JICA Research

Project
Research Work
Activities

(TICA-EXPERT)

Activities

Dr. 1smail CICEK
({Assist. Profossor)

The EfTective Training Methods for
Marine Engineers

Mr. Sitik USTAOGLU
(Research Assistant)

JICA Research Activities on ITuman
Factor and Introduction of Eye Mark
Recorder

M=. Zuhsl. ER
(Research Assistant)

011 Spill 3imulation Pre-Studies and
Itz Marine Environmental Significant
Asprets

Dr. Munip BAS

(Azsist. Professor)

Tanker Accident Repert and Pre—Studies
on Its Mechaniss (Tentative)

Ms. Sevilay CAN
(Rescarch Assistant)

The Computational Fluid Dypamics
Studies in ITUMF

2001712731

Journal of Solar
Energy, 71, 2001.

br. lsmail Deha ER
(Azsociate Professor)

The Optimum Performance of a
Solar—A=z=zissted Combined
Absorption-Vapor Compression Syvsicm
for Air Conditioning and Space
Heating, Journal of Solar Encrgy.
T, pp. 213-216, 2001.
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ling Trapsition Process of IS0
2000 for Ship Managoment

Mods

OO
S0L

rnal of Na
\rehitecture :
1d Shipbuilding | Companics

Industry Modelling Transition Process of 150
(90012000 for Ship Management

Companies. Voi. 49, pp 203-207

letanbul, |
TURREY Seminar

Speaking Sealarcrs The
tInternations] Seminar on Maz
Englizh pp. 105-116

Maritime English

Wr. . VAMAMOTO
(JLCA-EXPERT

| Intern | Dr. Ismsil Deha ER ITUMF Maritime English Education and
| RCmInAT (Associate e} | Training Modol

on Meritime English|
The: Proceeding of
International Seminar on
Maritime English

pp. 183-197

|I-.-'.--|-'r.~:.':-.-rilunl' Teaching Model for

br. lsmajl |

lAssociate Professor) [Maritlme English Complving with
. Management Level rements. The
Br. Osman Kamil SAG |[f
(Professor
20032/9523 Maime, Dr. Iseail CICEK
U. 5 A lAssist. Professor)
Universities . Makoto UCITIDA i [TAML
(1AML) 3rd Goneral [ JICA-EXPERT)
Assembly
atoP:
UMM )
br, Capt. UOzkar D rmsnce Evaluation
FOYRAZ Simulators
Profs MU
ad | i Rosearch
Prof Courses
| nol prosepted
002,115 | pod COE
‘oastal
1
2002711715 | Tokyo, T Light | Mr. Sitik USTAOGLL Visibility Level at Ses
] R Assistant f Light and Visua

Environment, Vol 26, No:3

v, Capt. Mazao FURUSIO|pp24-29, 2002,

Acineinte Prol KLMM )

5 Dr. Cengis Deniz A Propnzal for Marine Engircering
DA 200 [Assist. Professor) |Institviions to Organize the Effective
i 24th Annual Journal
I Ar cts & Marine
2000, pedZ-00

Training Met

SICIely AT

Lglineers oo




Istanbul,
TUREEY

1AML Journal

Dr. [smail CICEK
(Assist. Professor)

A Comparative Stoudy of Training
Methods for Training and Education of

Dr. Cengls Deniz
{Assist, Professcr)

Marine Engineering Students of TAMU
Universities [AMU Journal,

Mr. Ali EUSOGLL
(Rosearch Assistant)

No. 1,

Yol. 2,

ppo=11. 2002

Journal af

Dr. Congis Deniz

Computer—Based Training Tor Sea Going

Electrical & (Assist. Professor) Engineers Journal of Electrical &
Electronics Electronics, Volume 2, Number 2, 2002,
ppSG3-574
Journal of Encrgy br. lsmail Deha ER An Owerview of Nix Emiszions Comtrols
Sources, 24, 2002 {Azsooiate Professar} |in Marine Diesel Engines
Energy Sources, 24, pp 319-327, 2002
Journal of Applied Dr. lsmail Deha ER Porformance Analysis of an Irroversible

Erergy, 72, 2002

(Azssociate Professaor)

Cascaded Heat—Transformer

I TUMF

Book in English,
Turkish, German,
Italian,

Spanish

Dr. Mumip BAS
(Assist. Professor)

Illustrated Maritime Dictionary
ISEBN 975-94706-7-5

I TUMF Workshop in [TUMF Mr. Ozuzhan GUREL Environmental 5tress Model
(Rezearch A=ssistant)
Mr. Ali RUSOGLL Human Behaviors of Marine Engineers in
(Research Assistant) |ERS Environment
Ms: Burcu CICEK ] Spill Detection-lsing Remote
{Research Assistant) |Sensing Technigques
M=, Sevilay CAN Estimation of the 011 Spill for Istanbul
{Research Assistant) |Strait
Istanbul, |[Gemi Makinalari Dr. lsmeil Deha ER MARPOL T3/78 Ek VI, NOx Emisyenlari
TUREEY Isletme (Assoeiate Professor) |ile 1lgili Kuralin Irdelenmesi, Gemi
Muhendisligi 1. MokinalarilsletmeMohendisligi L.
Ulusal Kongrest, Uluszl Kongresi, pp. 91-96, 2003
2003
ITUMF Book inTurkish M=, Sevilay CAN Ship Construction 1
(Research Assistant) | ISBN 975-288-584-5
Cesme, International Dr. Ismail Deha ER Transient Foreed Convenction Flow
TUREEY |Symposium on (Associate Professor) |Through A Packed Bed for leat Storage
Transient
Convective Heat and
Mzss Transfer in
Single and Two-Phase
Flows, 2003
Tokyo, Journal of Japan Mr. Cemil YURTOREN Risk Asseszment Tor Marine Traffic
JAPAN Institute af (Research Assistmnt) Accident in the Strait of Istanbul

Navigation

Dr. Kinze INOLE
{Professor. KUMM)

Pr. Hideo USUL,
(AszociateProfessar,

KLUMM)

Dr. KEouhei DIRONG
(AssociateProfessor,
KIMM)

Journal of Japan Institute
of Navigation, No. 1049,
pp:53—62, 9.2003

Alexandria
EGYFT

International
Association

of Maritime
Universities
(TAMUY 4th General
Assembly

Mr. Cemil YURTOREN
(Research Assistant)

Dr. Kinzo INIUE
(Professor, KUWM)

[r. Wataru SERA
(AszaciateProfessor,
KLUAMM

Dr. Hideéo USUI,
(AszociateProfessor,
KUMM)

Dr. Kouhei HIROND
(AssociateProfessor,
KUMM)

A Method of Quentitatively Evalusting
o

Technical Progress of Students in Ship
Handling Simulator Training

The Proceeding of 1TAMU

Fa

Alexandria
EGYPT

International
Assocliation of
Maritime
Upiversitios{TAMU)

4th Geperal Assembly

Dr. Tsmail Deha ER
(Associate Professor)

Hierarchy of Benefits in Technical and
Commercial Ship Mapagement with the
Adoption of IS0 2000 © 2000 Standard
The Proceeding of TAMU
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20037107 | Havenna, |The Gth Ms. Zuhal ER Training Model Tor Coastal
ITALY Internatiomal (Research Assistant) |Organizations due to Shipboard 041
Conference on the Spills
Medlterranean Capt. Tanzer Sat:ir Procesdings of the fth International
Coastal (Research Azsistant) |Conference on The Meditterranisn
Environment Coastel Environment, MEDCOAST 03
Yolume 2, pp. 1117-1126
J3BN 975-6813-43-1
Ms. Fuhal ER A Study on O] Spills in Marmaras Sea
(Research Assistant) |Coastal Areas
Capt. Tenzer 5atir |Proceedings of the 6th International
(Rezearch Assistant) |Conference on The Meditterranian
Dr. Cengizs Deoniz Cogstal Environment, MEDCOAST 03
tAz=izt, Professor) |(Yolume 2, pp, 1093-1104
Pr. Capt. Masao Furushe| ISBN 975-6813-43-]
(JTCA-EXPERT)
Br., Ismzil Deha ER |Enhancement of Environmental
(Associate Professor} |Care with Six Sigma Approach
[ir. Capt. Masso Furvsho |Proceediogs of the 6th Internatiomal
(JICA-EXPERT) Conference on The Meditterranian
Coastal Envircoment, MEDCOAST 03
Yolume 2, pp. 1145-1156
FS8N 975-6813-43-1
2003,10/21 Beriin 11th TAIN World Mr. Cemil YURTOREN A Mothod of Quantitatively Evalusting
GERMANY |Congress (TAIN: {Research Aszsistant) |the Effectiveness of Safety [mprovement
International Dr. Kinzo INOUE nf Navigational Condition
Association {Professor,  KIMS)
Institute of Dr. Wataru SERA The Proceeding of TAIN,
Navigation) (AsscciateProfessar, CO-ReM file "171 Yurtoren, pdl .
KIS ) German Institute of Navigation
br. Hideo USUI,
[Azzociatefrofessar,
RUMS )
Dr. Rouhkei HIRONO
(Azsociatelrofessor,
KEMS)
2003/,10/21 Berlin 11th TAIN World Capt. Tanzer Satir The Proceeding of 1ALN,
GERMANY | Congress (Research Assistant] |UD-ROM file T103.Satir. pdf”,
(TAIN Internationa Mr. Serdar Kum German Institute of Navigation
| ‘Association {Kescarch Assistant)
Institute of Mr. Baris Tozer
hayigation) {Research Assistant)
Dr. Capt. (ekan POYRAZ
tassist. Professor)
D Nebuyoshi KEOUGUTHT
{Associate Prof.,
KM=
2003/1171 | Ltsunomiya [ The Svmposium of M=, Sevilay CAN Estimation of Oil Spill in Turkish
JAFAN | Visualization [Eescarch Assistant) |Strait
Society of
Japan Pr. Shigeru NISHIO Journal of the Visualization
{Associate Prof., KIMS) [Scciety of Japan; Vol. 23 Suppl.
bDr. Makoto LUCHIDA Noc 2 ppo I6B-16H; Novo 1 2003
tAssociate Prof. . RLMS)
2003/11/5 | Tstanbul, |ABAQUSUser Ms. Sevilay CAN Istanbul Starit 031 Spill
TURKEY Meeting, (Research Assistant) ITU Mechanical Engineering Facultw,

ITU Mechanical
Enginesring Faculiy

pp. 213-226
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2004/3/15

Tokyo

Journal!l of Japan

Mr. Cemil YURTOREN

Risk Control of Marine Treffic Accident

Association of
Maritime
Economists) Annual
Conference 2004

JAPAN Institute of (Research Assistant) [in the Strait of Istanbul — Management
Navigation Dr. Kinzo INDUE Criteria for Encountering in Confined
(Professor, KIMS) Water Area -
Journal of Japan Institute of
Navigation, No:ll@, ppil9-25, 3.2004
2004/4/13 Cairo The International Capt. Tanzer Satir Analysis and Evaluation for Radar and
EGYPT Navigation (Research Assistant) J(ARPA Simulator Training with
Conferonco
MELAHA 2004 on Mr. Serdar Kum Meart Hate
Satellite {Research Assistant)
Navigation,
Dovelopments and |Dr. Capt. Masao Furushe!The Proceedings of MELAHA
Applications ( JICA-EXPERT) 2004, pp2E-1-12
2004,6/2 Aneona 10th International Ms. Sovilay CAN A Numerical Simulation of 0il Spill in
ITALY Conferchce an (Hesearch Assistant) |Istanbul Strait
Envirosoft 2004 Dr. Shigeru NISHIO
{Associate Prof., KUMS) | {(decided to be published inm "The
Dr. Makoto UCHIDA Procedings of Coastal Engineering
(4szociate Prof., KIM3) |20057)
2004/6/30 Izmir The Mr. Serdar Kum Analysis and Evalwation for Improving
TURKEY [AME{International {Research Assistant] |Radar and ARPA Simulator Training

Capt. Tanzer 3atir
(Eesearch Assistant)

Dr. Capt. Masao Furusho
( JICA-EXPERT)

The Proceedings of [AME Annual
Conference, 2004, Volumel-pp. 154-161

Dy, Ismail Deba ER
{Associate Professor)

Enhancencnt of Shipverd Facilities in
Developing Countries Utilizing
Integrated

Management Svstem Standards

The Proceeding=s of IAME Anmual
Confersnce, 2004, Volume IT pp. B25-832

Ms., Juhal. ER
\Bezearch Assistant)

Faper Award

Inteprated Tmplementation of IS0 14001
with the Heguirements of MARPDIL.
Convention for the Assurance of
Continual Environment Managemeont

The Proceedings of IAME Annual
Conference, 2004, Volume | pp. 9-15

of Navigation

2004774 | Istanbul, 10th World Br. Ismail Deha ER I5PS Code’ s Implementation for Maritime
TURKEY Conference on (Assoriate Professor) |[Transportation
Transport Research
(WCTR™ 04} Dr. Capt. Masao Furusho|http://www. wotr2004. org. tr/
(JTCA~EXFERT) WCTR-1698. pdf
2004/8/25 | Gwangyang Asia Navigation Capt. Ali Comert The New Role of Maritime Institutions
KORES Conference 2004 {Senior Lecturer) from the Viewpoints on the Maritime
Capt. Rvuta Nomura |Education., Training and Research
{ JICA-EXPERT) Activities
Dr. Capt. Masso Furusho|The Proceedings of Asia Navigation
{JICA-EXPERT) Conference 2004, Session € Shipping
managemant, Cargo handl ing, and
Education, ppll3-120
2004/9/8 Istanbul, International Capt. Tanzer Satir Analvzing and Evaluation Turkish Port
TURKEY Symposium (Research Assistant) |and Terminal' s Reception Facilities
on Earth Svstem 2004 upder - the Marpol 73778
The Proceedings of Internstional
Symposium on Earth Syvstem 2004
20049413 |51 13th Internatiol Mr. Serdar Kum Evaluation of BIM Effects with Heart
Petersburg |Meritime Lecturers | (Research Assistant) |Rate
RLSSIA As=zociation (IMLA) Capt. Tanzer Satir The Proceedings of 13th Internationszl
(Research Assistant)
Pr. Capt. Masazo FURUSHD | Confercnoce on Maritime Education and
LI ICA-EXPERT) Traiping (IMLAZ004), pp. 195-203
200479715 Tokyo; Journal of Japan Mr. Cemil YURTOREN Traffic Control Criteria for Congestod
JAPAN Institute (Research Assistant) |Water Area in the Strait of Istanbul

Dir.
(Professor,

Einze INOUE
EUMS)

Journal of Japan Institute of
Mavigation, No. 110,
G, 2004

R

pp. 251-257,
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200471141 ITUMF Workshop for Poster C/Ps in ITIMF Poster Presentations
lesentation on
Rezearch
Activities in [TLMF
200471178 | Tasmania, [ntornational Capt. Tanzor Satir Novel Approach for Assessing the

ALSTRALLA Association (Research Assistant! |Hesults
of Maritime of Radar-ARPA Simulator Training
Universities
(IAME) 5th General Mr. Serdar KIM ADVANCES in INTERNATIONAL
Assembly {(Research Assistant) |MARITIME BRESEARCH pp. 50-37
[, Nebuvo CHI | (The Procceding of IAML)

L Asse

Ir. {apt, Mazao

(JICA-EXPERT) »

11/9 Dr. Capt. Ozkan POYRAZ |Methodical Experiences Gained Turing
VAssist, Professor! |the loplementation of Sisulator Based
Training of Turkish VTS Operators
ADVANCES in INTERNATIONAL

MARITIME RESEARCH pp. 110-119

(The Proceeding of TAML)

Pr. Cengis Deniz FErngine Room Simulator Treining Plan and
[Assist. Professor) Evaluntion Method at Tstanbul
[echnical

Mr. Al: KUSOGLE University

'Rr—s-}ﬁrnh Assistant! [ADVANCES in INTERNATIONAL

Mr. Seigoe Hashimote MARITIME HESEARCH pp. 130-141
[I' 3|. EXPERT) (The Procecding of [AMU)

204/11,/10 Dr. Nil Guler The Impact of the Buropear bLrion =
(Professor Part Policies on Maritime Transport

Pr. Osman Kamil SAl ADYANCES in INTERNATIONAI
(Professor) MARITIME HE H pp. 304-314

of [TAML)

2|'_|-:'I.i

(the Procecding

2005
] b TTUMF Workshop in TTUME Mr. Serdar KUM Buritime Safety & Environmental
WHesearch Assistant) |[Managemont
Mr. Metin CELIE Ship Propulsion Analysis & Power Plam
{Research Aszistant Analvsis

(5) Fui=7 bBREOEBICRE L E‘?Fq DTEFE L RF

oy bOFMIZ, o= PEERIIHTAERRICLIVHEENS. MERFRESHRTHHE
BEMLASEMOD o =F b .'L-"J'E;Ji.':\ 1'TﬂﬁEF‘r":."‘.'_1 BOEHFHAEILIZLS | RIS 2006
FEIRAXRZFLUTHRTLE, COFulzf bORTIZAERD, P AFEFAFHMTEFHEIZ LS JICA
RHYEMEL LTORBER TBEOT a7 bEIECHWT, EMERSETE TR EXSIH LA LL
Flog+

TEE 14 (2000485 15 H~2000F 10 31 H) :BE 7%
Bl oOMITHiOE 2L n ESES5HPTHRGEIA T b cBEEFm 7o
G POEHREMAFEL LT EL G 200010 BF T RS
MEIFEFTHEMRIEIEEES CEELE. BFeod L, (DITIVNF iP5
BRI L tekTFBTA-F, (2)MSTC (Maritime Safety Training Center) IZBITHEHTR
BAHCA L THETS o, (DERELES ﬁﬁun“éﬁﬁ I LU e o Bl o N
D CIHEIAV R A, l]ﬁﬁfl_‘ifﬂi’li%'—'.:ﬁﬁﬁ: bR EE B L TiFHhA T -

i P
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ITINF 11 4 EROBERSET, BEREHFES M TITHEPLRVEBET, FEORR, S0V
AR ST LBIEVR TR, L L, AEORSETREL LTORBNE, AEOBTAREL
EREE AR AEA DT TN ORERE, BEORERSHAP T LOTERVLOTH-
. AFE Y= MCHBARSATVWSTHEE - TREHoR L, BERECEENR LEE &biZ,
S SR AOAIELEELTEY, SEFEOHEHFIFENCEREELELL, SEENI R
EBETEEMhEIpcE0EDLY 2L oES THE. FEMEOEESIL. oA EIIHERICERLALS
5. CRDEFA—a OB ELVI, 7ov=s rOFREICELLIRSCEHENTE I LR
K DRETH-7-, FERKHOEHICEL L. BHEBEOV L2 THIRFERKTOREALXE
HFBIPAE-LHATE, SENLRVELE LTEBHLERT S LATEL oD, FEHRTE
5 RESSITAIIE- £, #HENICOPOREOBS, BCRESMET LIz, Rkek
HESBERL, TF<—T a3 OmELBREBI_LCBLE. ZoBR, B TRHIHC/POT
ICHSENICERPTAENREN, o2 FELTORREELZ OB REE TICEERT I

BFoy=4 FE2EAOBRBENZS, F—FAICRAEPRICE LB IBT. BFNERE
BEboFasey bih L ESEENS, FERICIAZLOLEDNRD. ThETERLTER
EAHN, EHR ERIGTPREL LTHASHBICAY, JhheAAYIIEBRERFHIALAK
BHEROBETIITZIDHLOLEBEDNEG. TH - EETH, FEEFTETILATVOIRRESEDY
nYxd FOFBIOHATEORBERKZL EDLSTHS M, BiEE oA s FHOREHEE
TR, 2000 4, 2001 FOLENIEBHHBOESETOIZLICEN, TOHFFTALHIIEA TV S,
S ES, FOL S CBEERERHANEICTE NI, RERLEABBEOD E-THLIEF
EERAFCEET I FAEMEOEBHI L RE{ HbaZ L, +HICEBERFLETHLEDND.
@E28 (200111 427 H~20034E4 8 11 B) : AE &

FASEBOTLEMENLEHA L AEL 200054 Al £ THMEENT P oiBFHE
FELreo=2 M. (1) #F (S BE. (2) 8% (8l &5, ) BSLEFEFR. (1)
MSTC EHEEFIE. 04->ORMTEHSERIA TV S, FEHREFMEIL, BELLEENE
e NOEMEL LT, 7o d=/ bOPRBICHED 2001 5 11 HH 5 2003 4£4 B = TOR] ITF
TR AN BT LTHIFTGMOTREI- BT AEEHL LT, MEERES L URMEIORE S,
ERERAHLICHER~ORBRICESLE4E S, BEFREHI0M L2 8 L THIFHRIICET L.
WRESEBIARICESS. ThTAOEMERICE L TEFERAFICL B XEERENICE
EIFICEVERLE EVREEFAFOWELERL A A—FT 57—l 20 TIL, BENLHEES
EENEFNOCP LCEFTAIEIZLY, FREED S ECLELENL L NCHMNaERE B
il L, TAESICHT BRI om L2 E- -, BHRESHFAHEES T BENIcE
B THYA-LTOPOEELEEEZIZHT LS ICRAEEE. §80 C/P IZIIZ 0 RIBHNF
ICReAT. Dhit, EFNCTENECEIOAA RIS E S O NS ERENS.O/P OB L et
2T L THBICHENLFETES I LEUDTARTHLOTHS, TELSRETZLOCPIRD
LITMFEAFTAY v 7~OERFRLSZHICL, SHRETMFEFLPHMEOREROMEN 2B OPF
AR THS,
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DFEIH (200344 H 1 H~200543 4 31 H) : HEEWE

IoDFavx? b0 BE(Overall Goal) lt., B0 LN E T A (Safe oparation of
Turkish merchant vessels in world-wide basis is enhanced. ) =+ L& X, FLT, Fuiss
2 F A€ (Project Purpose)l, ITIMF J5[HBRALEL - LAEE L A7 ALEE L METC 05 [FRARAE i =
PalER FEFHOEBEEELN~ LRSS AN A (ITUMF establishes educational system 1o
produce educated seafarsrs and MSTC produces refresher and up-dated seafarers that meet
international standards, ) Z & LEESH -

FEZHOUIE. —hooBESRICmT EERNBESETHS, MAaEhoTerEH S
ATRRIE, MUITEREI AT 5 FREROFTE (Machine - Management O A, b I§BEH|-
HTHEEHEFXLTAFE Man - Management OHAE) HAVTEIEEROBEE (Media - Management O
fls) FOERICLDFETESLOLEILNA,

FME MR ENEBORER, ODF 27 /L ITHRASHEY ﬂwﬂ?x¥—“—bniﬂf
ZEFEDFOTERRFR SRV EHON, PAERNATREINS - L. BUFDHRRLS
EROBBNSE 7+ — FRx 230, A 27 7—A TRREEESH (BEER) OETOENE
EFHIEThotfs. 420M. /25 Man (M), Machine (H,®), Media (23 0) . Management

(L<A) EVIETNFNOEELA—RIILEEANE, Zhe280KES kL5 icigE+5,

LT Man: AU H—r— b FERBME, SAES) L DL LOaTash
—¥arsk "EDLY" Media: ZHERE, BFHER, 0 FU—2%) otEkARLD
Ao, "L<HR" (Management : FAEE, £, ETH) ofELENIZEoT, "4
73" (Machine : RS, JNX, EF, BEE, OLRH, v 321 —4%) 25ms45

ol :": "T_é- I—a

(6) Bz
FeYey FHBSEHLB oA TVWEL I AT oYy FANOFEES LV IEES S Hok
s, Tl fZEBRICFESRSRASR TV L S L EEEROL L (Fatkoiy)
BESEITLELEDTHES I LERINS, EFEBIIEELEZ L, H5ViE T2 L— 2 BESB
HEcEA L2 L2 WALKELANSESBELLS LG, PEHBESRES D izt =
Tand—a LONEEERY LA LCHESAEET SEESEN ST LB LsRAS T LIRS
Tha, Lal, B¥ - HESMFE IR, 7oz 7 FOSENLEBECRb-F B2, oLy
—si— POBERENTHEICTESEERVE A, oz s F EROREE S F—icEmsnsFH4,
HOEWVNE, TICAT o AFTEEFOF 41, O rLalEEEm 7o hroREFEL, B&
DETEXMERIT - LOLEE LTS,

EHE (rAamioZefiimiEsd) nEfRis, ERNABEtS o Ao —H - THEA “§
HEITOES" L “BEREORE ARV HERTHS.

HBIIATHY, AH=aiz=4,—3TH3"

JICATREBIZEDEHFMEL LTOEFERVEVALZNGL, 2070 Y2y FOBERT 310550
ron-#HTHS

HE
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2. 2. 1. 3 AbFLroEEFEFIEIZNT
WER SRR
A & M
B M

(1) LB
A pFARSEREERNEIR. 4 P EBERICMET S, BicEEVWSTEOETHS, ®XK
EnE Ly RIT wHE i
LEgrdnigE mRGEEIC L D&
FHEOEELH Y BEFEAICIE
FEFITE LRSI v, 1986
IHRERHES I TR
miffcRRE L, E, fFFadir
285 Lo, 2NN
£ LBEFRETERIT TS,
MBI BV T L EEERES
4., BARETIE, £AAEE

Fhis iphong

2
o

THRILAND

HAH NGO & LT MFARE
HEEE, Bl SliER 2T

It 1997 i P AWEREL
#ET, wEIEE LUERECE
baoHi2BrLTINVE,

&E, 2B 2653838
M, < b ADiEEETAECE
THREA{THOTHETS

o Chi

Minh City
Wy Tow

E1 ~brLEEEW

(2) R FLOMEHF AT LIZONT
D A pFAlCBITAEESFREIISNT

A RF AR, 4 SOBEHTRENAEET S, 2 2IKFETHY .. EBOBHi S 72 ZiEA b
+ L#EH A (Vietnam Maritime University : VINMARU) %5, E7-EBEOR—F I ANl —F 2
Hi4EEKR S (Ho Chi Minh City University of Transport : HUT) AESN TS, o 2 2i3EE
FHTHY, A 74 THhiZH 1 BRPHFFEE (Maritime Secondary School No.1) #3, F—F I
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2. 2. 3. 1 A Technique to Correct the Geometric Consistency of Optical See-Through AR
Faculty of Maritime Sciences. Kobe University

Resecarch Associate Takashi NAGAMATSU

(1) Intreduction

Safety and reliability are very important in a large complex system such as a nuclear power
plant. Nowadays it is said that the number of experts for maintenance work will decrease because
of their retirement. and it will cause problems in the near future. Since training of voung people
needs a lot of time, nuclear power plants will have to be maintained by small number of experts
and many non-experts (or temporal ly workers) . One solution of this problem is to develop a support
system from an expert in distant place for a non-expert in plant site by using information
technology such as wearable computers, AR (Augmented Reality), etc.

AR technology augments the real environment by superimposing computer-generated objects [1.2].
AR systems can be classified into two types: optical and video see-through. The optical
see-through AR system uses a transparent display to overlay computer-generated objects on the
real world, whereas the video see-through AR svstem uses an opaque display and a video capture
image as a background. The optical see-through AR system has an advantage of being able to seeing
the real world, but it has a disadvantage of difficulty in registration between computer-generated
object and real world.

In our research project a remote maintenance support svstem using optical see-through AR s
under development, The reason why we adopted optical see-through AR is that a user can see the
real world through a transparent display and it contributes to keeping safety of plant workers
and acquiring detail information of machines. In this paper a method to correct the geometric

consistency of optical see-through AR has been proposed for practical use.

(2] Remote maintenance support sSystem
Figure 1 shows the overview of the developed remote maintenance suppert system. lt enables
aplant worker to col laborate with a remore expert (supervisor) by the fol lowing three funcrions.
The first is a function of bidirectional voice conversation. The second is a Function that al lows
an expert to obtain eye-gaze information of a worker (Eye-gaze function). The last is a function
that allows an expert to display a circle on the worker's HMD{Head Mounted Display). which is

superimpesed on the real world (AR function).
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Figure 1. Overview of the system

The reason why we use eve—gaze information i= that eye gaze reflects interest, regard, intention
ete, [3] and that the interface that uses eve-gaze has a feature that one can operate without
hand. We think these abilities are useful for remote communication between a plant worker and
a remote expert. Therefore the system was designed to use the eye—gaze information for a remote
expert to understand the intension of a plant worker.

We developed a first prototype system [4], which used a binocular Eye-sensing HMD [5] that
could capture the eve image. However a binoccular HMD was unsuitable for the practical use from
a safety point of view. For that reason we have developed a new device (IMD-EC: IMD for Eye-gaze
Communication as shown in Figure 2), which has [unctions to capture the iris of a worker to detect
where the worker gazes, to display computer-generated objects and to capture the image in front
of the warker.

IMD-EC consists of a monocular HMD (Head Mounted L‘i::prlleqn']l'T an eve camera with IR-LED {Infra—Red
LED), and a view camera.. The monocular HMD displavs the information [rom the expert. The eve
camera (CCD camera) takes images of the workers eve. The IR-LED is used for stable detection
of the position of the center of the pupil by lighting the eye. The view camera takes images

of the front of the worker.
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Figure 2. HMD for Eye—gaze Communication (HMD-FEC)

ihe system consists of worker s equipment at a plant site and an expert s interface at a remote

place, The plant worker wears a wearable computer svstem that consists of HMD

etc, The HMD-EC monitors the worker s eye through an eve camers z=nd calculates the eve-gazo

point by mobile PC. The PC also displavs the computer—generated objects an the HMD

captured through the vi

W camera are transmitted to cthe expert s interface. The oxpert s
interface consists of a desktop PO headser, ete.
- PTUT - SR Do A i N Fiah Eyw 1 : "
Flgure 3 shows the expert interface, on which + shows worker s EVE—gazr polint and "0 shows

Instruction point by an eipert. The expert can know where the worker is gazing and guess what

he worker thinks in combination with conversation information. The cxpert indicates which point

Lthe worker should pay particular sltention te and

to support the workers difficult task

of maintaining and testing the machine.

View Arca of HMD E;}:-g:ut Point of Worker

ST UL TR LA T ll\ -

Instructiom hy Expe
Figure 3. DOperation explanation
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Before using this system two calibrations are necessary. One calibration is for detecting the
eye-gaze point, which is equal to determining the transformation formula from the eye camera
coordinates into the view camera coordinates. In our system the calibration is conducted by gazing
at Fixed Five points,

The ather calibration is for registration between computer-generated ohjects and the real world.
[t is equal to determining the transformation formula from the view camera coordinates into the
HMD screen coordinates. The way to determine it is as follows. A worker wears the HMD-EC and
uses a fiducial board that a fiducial sguare is written on. Another fiducial square is displaved
on the edges of the HMD screen. He/she can see both of the fiducial squares on the HMD screen
and the fiducial board. He/she moves to fit the sguare on the HMD screen to that on the fiducial
board. At that time four corner positions of the square on the fiducial beard captured through
the view camera are obtained on the expert interface. By using the information the transformation

formula can be determined.

(3) Correction of geometric consistency of HMD
(I Problem of optical see-through AR

An HMD is often shifted downward (or in other directions) while worker works because of vibration
by worker’ s movement, slip on the sweat, etc. For all of these reasons, the geometric consistency
between the computer-generated objects on the HMD and the real world will be lost. This is very
important, because the indication by expert is superimposed on a bad position as shown in Figure
4.

Since the remote support system we developed has an eye camera that takes images of an eve,
the eye camera can be used to know an undesirable shift of the HMD. If the HMD is shifred downwards,
the eye camera attached to the HMD moves together. If a shift of the eve image is observed, the
shift distance can be measured. However. the shift distance in the image is not real distance
but the number of pixels on the eye image. It is necessary to convert the number of pixels on
the eye camera into that on the HMD screen. The conversion calculation differs from persons who
wear the HMD, so calibration is necessary to determine the coefficients used in the calculation.

From above consideration. it is found that the algorithm consists of two steps: (1) detection
of the shift amount of HMD by the eye camera image and (2) adjustment of the display pesition

on the HMD screen.
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Figure 4. Problem caused by shift of HMD

2 Detection of shift amount by the eye camera image

A template matching method Is used to detect the shift amount of the eve image. The method
is summarized as follows. First. a template is created with the intensity values of the inner
corner of the eve at the time to start. The template is shown on the bottom left in Figure 5.
Second. things to do are to place the template at a location in the image and to calculate the
correlation coefficient between the template and the image at that location. Finally, we have
the shift length by Finding the maximal value of correlation coefficient in a search range. The
size of the search range and the template range is set appropriately in experience considering

calculation time and accuracy.

Initial posnon
Detected position

Templae

Figure 5. An image of eyes camera

@ Adjustment of the display position on the HMD screen

To correct the geometric consistency between the real world and the computer-generated ohjects
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on the IMD, we must obtain the offset on the HMD corresponding te the number of pixels on the
eye camera, and adjust the display position by the offset.

Eor that purpose a calibration for determining the conversion coefficients that are used to
convert the number of pixels to the offset on the HMD is necessary, We must acquire four points,
Point alx. 5) and blx, ») are the points on the HMD screen when a user gazes at the fiducial
point in the far distance (Figure 6). Point a is the position when the HMD is fixed on the initial
position and point b is the position when the MHD is shifted. The shift is made manually for
calibration.

Point ALK, ¥;) and BUE, 1) are the points on the eve camera screen corresponding to point a
and b (Figure 7).

The conversion coefficients (X, F) are found by the following expression.

Xo=(x=x)(X,—X,) (1)

Y= =y )Y~ 1) (2)
Therefore the offsets can be calculated as follows.

X o =X % Xin (3)

Yarr =T W (4)

Where X, and ¥, are the shift amount of eve image calculated by template matching.
Using these offset values the geometric consistency of optical see-through AR can be corrected

as shown in Figure 8.

HMIY Sereen

\ sfxlyl)
Fiducisl Point n
ihe Far Distanoe

bix2.32)

Figure 6. Arrangement of point a and b
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Figure 7. Relation between a, b and A, B

User’s View Liger

_:i # UMy
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Dichoctem of Sudl Amooss
v Tenimpn

Figure 8, Correcting geometric consisteney ol vplieasl see—through AR

(4) Conclusion
A remote maintenance support system using optical see-through AR was developed to keep safety

and reliambility in preparation for old experts retirement. It enables a plant worker to

collaborate with a remate expert (supervisor) by using wearahle computer, optical see-through

AR technology and eye—gaze information.
The rogistration of oplical see—through AR hetween the computer-generated objects and the real

world is difficult, so we developed the method to correct the geometrical consistency for
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practical use of optical see-through AR. The developed method has two steps: (1) detection of
the shift amount of HMD by the eye camera image and (2) adjustment of the display position on
the HMD screen.

This method makes it possible to allow user’ s moving and a physical shift of HMD, so it is

capable of wide application to practical work.
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