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ABSTRACT:

The basic elements of the Maritime Intelligent Transportation System (M-ITS) consist of
information and communication technolog¥ ?ICT) of vessels, port management and the
ship-shore interface. Therefore, research follows the initial experiment of Long Range
Identification and Tracking System (LRIT), continues integrating database of AlS. Furthermore,
from the AIS database to acquire the data, we can analyze ships’ dynamic information for
E-navigation target step by step.

This research purpose is to develop one system that let the user through the website in order
to look up and track vessel dynamic information of maritime area of Taiwan. Presently, the
project has already established eleven Automatic Identification System (AIS) receiving stations
Including eight international harbors (Keelung, Taichung, Kaohsiung, Hualien, Suao, Taipei,
Budai and Waipu) and three locals (Penghu, Kinmen and Lanyu). Furthermore, the project
integrates all of information into the AIS database. For the safety of navigation in Taiwan, this
project depends on the AIS to develop three models including vessel route model, traffic flow
quantity model, and cross-geography line model. Finally, expecting through development of
vessel dynamic information system as soon as possible can reach E-navigation comprenensively
and realize M-I1TS for a priority of the purpose.

This research benefit and application include:

1. The navigation services of the Intelligent Transportation System can provide some capability,
which like transportation safety, efficiency, and benefit for Harbor Bureaus, Coast Guard
Administration, and Fisheries Agency.

2. This project can encourage domestic to connect with the world in the maritime technologies

3. In the future, the project can provide ocean climate information, promote vessel safety, and
supply shipwreck support, for searching and rescuing.
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15 | 23.6363 | 120.1180 | 1 0 |000| 0 |000
@dc | 457 339
£ &R

(H-H %75 )% 4%
LR Sl
22.20%) # §

E &S AMHH %6 )7 A0 2RA{54oF 644 & H
A5 A plAe k. 6.8 1T

B 6 A iLjes 128 Fst (b gAns 554 At en
TAR(L e )gE B 4 AR 7 %L s 105 Fk

3

e
&

o H

7~

& T AR(EAN)

(b 54t 552 #est e119.0200) o A 5% R AT 0 A& L AA 15 4
BH-H% R )27 ~ Pdpa A kahding 9= B2 1106 4 o

6-33



Bl 6.44 £ %5 A (H-H %75 )7 A% 104 A 45

1)
(=
hat
R

&
—
N

% 6.8 £ & AL (H-H #55 )3 hat 2
am| owr | g |wa |TTIR] g [P0 %
N (:k ﬁ’t) (:k ﬁ’t)
(/4 /F:)
23.5129 | 119.744
1 | 235078 | 119.762 | 15 2 0.36 0 0.00
2 | 235027 | 119.779 | 14 3 0.54 4 0.72
3 | 234976 | 119.797 | 13 2 0.36 0 0.00
4 | 23.4925 | 119814 | 12 8 1.44 9 1.63
5 234873 | 119.831 | 11 12 2.17 18 3.26
6 | 23.4822 | 119.849 | 10 18 3.25 26 4,71
7 | 234771 | 119.866 9 54 9.75 75 13.59
8 | 23.4720 | 119.884 8 83 14.98 89 16.12
9 | 23.4668 | 119.901 7 84 15.16 105 19.02
10 | 23.4617 | 119.918 6 123 22.20 80 14.49
11 | 23.4566 | 119.936 5 92 16.61 74 13.41
12 | 23.4515 | 119.953 4 50 9.03 45 8.15
13 | 23.4464 | 119.971 3 20 3.61 21 3.80
14 | 23.4412 | 119.988 2 3 0.54 6 1.09
15 | 23.4361 | 120.005 1 0 0.00 0 0.00
#4c | 554 552

6-34




’,\J‘i

AP L Sl R iﬁvz‘éh%.ﬁ’%gﬂ rh W
’ﬂ ﬁ‘g %ﬁ,{ﬁ‘mﬁ’“.ﬁa E’ éﬁ?ﬁl"&"l (A'S)'” 2 /ﬁfg\' & ,4 Pﬂ’ri_,f:rr."n|
m&% Aorikgpot - ABFGLE RS T 28 45 AIS T § R o
AlS iz § ehp che *’\%ﬁd (RIS gk Uy DR R TR T B A - o s N S B8
T TRBRE - Z Adg i R (VTS) & i@ ivsnd o A 913 2008
FAzt P 3 it(et)iimE 222277 (vt &)
22010 & THEAGFEER ARZFT  PE(r B F s E)

LTt i B 4 A AIS Bfesh g o AIS FALE B £ T 0T
”J 7‘ I :l\;"‘ bh; %’;.l%; j"‘?f‘Li%AIS /J\ meévigiﬂiw?l? ]F’%Li:li,lz—rm
T Bk

7.1 %%

1. = B"% JALA 25T AIS Guidelines @ 433 AIS [k S iF 18 7% 4f
R v AIS $ 5 08 VTS i F # RN chdpdadiis £ 2 1 % 4
By EsF 3 4pg ~ et F 5 ARRAFERARAER ] &
32007 # % - x4 R g;i;”L;i; Thepted LB LEEZ BA
Py ¢z o dndap B n] k AL(AIS) > TR iRA KT
A7 4B e P ag 10 T OB 45 g iiﬂ&izz»v‘ s (VTS)k & 218 a0 o
l}‘]LL;\«jéﬁ’r/é AIS ?ﬂki)_&_ﬁi?fﬂr‘iq P‘?-E‘fﬂ_ﬂéﬁl‘@\b'%#]—gl 3
%‘il—‘*“/ﬁﬁ% VIS B ~WIF{cpME =49 " >

3 EF FE AIS 5 cs:ﬁ'f%%[ﬁ] GRS QA B S R T
%iﬁﬁiﬁﬁif&ﬁfﬁuo““ﬁiaf%ﬂAwa
B A HERK 0 B ERG ARBE ARk BB Az i 0 AIS AR G
AR B siE m14 ) fRA-P A R AR B TR AL 0k G

o

ﬂ t’p&

‘\'!\1.

gz;lp T TR P w2008 £ 2009 & BFRES e 2 AT
;‘ﬁ: : fﬁ“dé« FRRE LT ESFRE S TTEEE 6 RER
SEPS B WERER 2 BEL PAIS Rjrsbaz i o
"»f“”‘-}'ﬁr‘ EEEE B AT AR AIS Bl E B
Blis > 02010 RAzL 4 #TH b b ~ £ 2T REZ £k
B3R £33 % 1l e AIS Fefesb o A= YL ik E R & 8
Ao B e B 11 R o sh T RS O R e R R R
i+ &% AIS —*maaﬁﬁf@u EROIE Bt S ER EETN: S S
BPORE ¢ o IR MM A S B -

\

7-1



IR IR Tapdg g RN E AR L KRB L RB 2T ) 2R
Jf}:;r' P\ﬁﬁih%%ﬁﬁﬂ '»“?“"L*E%f{-ﬁi é’ ﬁ 41’? /\’ﬁu%
Jfﬂ'.;{r\n ’ i/?d\%mAls__L" q?r}:_a 15}3\,[&#"%‘4 A U A /\—’—’4E ;
AR NS PIERWBEED S B e £ - Bae v &
E NN S gﬂj\u&xdgﬁf,ﬂ AlS irjd E & [F]

IMO # 2000 # 12 * iiiFz2 SOLAS % 7 ¢
xR ERF R F & R o AIS T RGBS E 22
o 4 AR S vpﬁ;ﬂl}’wﬁéﬁ Aﬁ}b’i’/ﬁ‘" % pend B AT RS
( Maritime Security ) & # > Flpt £z ~ 2 47 AIS T4 > T 5 14
BB & s AR OT 'i*éiiz’;??ﬁiﬁi B (2 3R)
WE BRI PR BT > 18 4 IMO W
MRS L RS R G R R
E*ﬁiﬁﬁii’uﬁﬁ%ﬁ%%ﬁﬁﬁ‘ﬁp’
At AIS sbd crm T R Aorgat g 3n Tand
b"i;gﬂ; /t f;:b )2 p;z | ggﬁ« s 2 | m:?;/%%/q
orbrbpl > ERBEFEER S ME L FL DR R R
Bd 4 W]4eT
(D). AKBER T AKRBE TR FREBEE -Z0E ~FEwe
5 AR 63k 2 F o
(2.4 ¢ Birh 29k~ FT7
(3). B eib it ¢ B S~ % T
EM ~ LV ETHLZ2 AiF o
Q). Ekirh TTEE S RFAE S G RIAE S BEAE W
Jﬁz;u\ WE o
R MR T E S TIES B DAISA &
sho | E i ia TR E T E > I f 3 R B DAIS
TALE kAL o ikt Lﬁ.ﬁ Rl EAs s Ak irh ~ 47 Eix
B~ BB RE N U ﬁ*zl*f’: F4%4 T B f“imAlSF' AR ES R
T HAIST &"”‘%aﬁ%ﬁ?‘# pReaR LSS T4
AP ETAERY s R e ’%‘%“i&"a‘fh
' : ?mmj{’;‘f‘moLLAISE"#’“‘MW ER A kY
PP RE TR ,-_»;Jr*#far#—ﬁl?ijzw
AT % W(ENC) » 2 B 7 % iRm0 i
%lﬁi“’é‘% ?E’ Jf% TR P ED X ed WREIFT T AR
TR RZPERRF RS - 335 LELE BRI R OT

x

%
7S
g

A
9
] $5 3
Al
¥

—

i}*\a“:m\
ﬁw%mb

/f»‘ ki %/ﬁ‘ S A 41:“ im/,‘%’ f»‘ S TER

7-2



Lo g o ks BRI E S 3 ARy AR o i N
LR G e AR LR S S Uk X
A AT 2 ERF%EEE IHO S-57 ENC ehf * ENC £
128 tg > ¥ i AT NS AR B s g B OAIS k ipE i i

’ 2 A_ﬂy =
5 Bl

739%E B R 1

7"4”32' 2o R E > R T I E AR J{ff%?&?&?éﬁ égj.%:? 'E‘I';
3T ST

1 r%ﬂ%éﬁﬂamﬁ%i%ﬂﬂﬁ%ﬁﬁi i Féwfﬁaék¢gfﬂ§$
B R aka FIRE T E LA 3@’,3% %‘ m“f&E‘ Jfﬂ °

2. F 2 LRER B FEGREF F 40 p FrRE kLAIS) A AR
7% 2EF o

3 B AR RPN AT ITE 2 F Fo FURARF]E I IRGR A Ha ST on
% > ¥ % > (safety and security ) °

7-3



10.

11.

12.

13.

14.

f"'gﬂ\':—%:‘i 4

My Ak E o 2010,

AR S, “EAMREEE
ik 3o 2009,

A E

7 & 3 > 2011

A E “HrE AR A

7 & 3 > 2010.

A E o THELAE R
7 & 3 > 20009.

I S i
(3/4)" > 2L IVEFAT L 1%
AT E , “BAEF 2 TR

34 < e

“FEAREEE

REAE A2 2 (34)7 0 R

i IRiE %JEH TR 4

% “9a ﬁ_% % i &
(1/4)" > % i 21:3

EF g re 3
s “TIORT R a%.u;\
MyarkE o 2011,
s “TIORT R a%.u;\
ﬁllﬂ’“”%%‘* » 2010.
s “TIORTOR a%.u;\
B3tk 3o 2009.
“EA S B
7 “7& % > 2010.

P

A S RN T T

1 “7& % > 2010.

sz aE = AT (204) 0 2

/E'J ,;l‘: SLZ_ /EH

L (218 5 R E R

u’ /EH

LAY R

s gk 2 g g (L) > %

J:}i,{h‘ ﬁrbf@?,@nﬁ
RTINS R S iy

75—

LTI Ry
» 20009.

L5 RRFEZFAT(34)
L5 RBIFEZFAT(24)
L5 RRFEZFAT(14)”
it gpl 2 1 (214)7 > 2
TRl a2 g (204)" > 2 i

IMO MSC.202 (81), 2006, Adoption of Amendments to the
International Convention for the Safety Of Life At Sea, 1974, as
Amended.

WA
t
'_\



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

IMO MSC.211 (81), 2006, Arrangements for the Timely
Establishment of the Long-Range Identification and Tracking
System

IMO Resolution MSC.242 (83), 2007, Use of the Long-range
Identification and Tracking Information for Maritime Safety and
Marine Environment Protection Purposes

IMO MSC.263 (84), 2008, Revised Performance Standards and
Functional Requirements for the Long-Range Identification and
Tracking of ships.

IMO MSC.264 (84), 2008, Establishment of the International LRIT
Data Exchange on an Interim Basis

IMO Resolution MSC.275 (85), 2008, Appointment of the LRIT
Coordinator

IMO Resolution MSC.276 (85), 2008, Operation of the International
LRIT Data Exchange on an Interim Basis

IMO MSC.1/Circ.1259, 2008, Interim Revised Technical
Specifications for the LRIT System.

IMO MSC.1/Circ.1294, 2008, Long-Range Identification and
Tracking System Technical Documentation (Part I1)

IMO MSC.1/Circ.1299, 2008, Transitional Arrangements and
Measures for Accelerating the Completion of the Establishment of
the LRIT System

IMO MSC.1/Circ.1307, 2009, Guidance on the Survey and
Certification of Compliance of Ships with the Requirement to
Transmit LRIT Information

IMO MSC.1/Circ.1308, 2009, Guidance to Search and Rescue
Services in Relation to Requesting and Receiving LRIT Information
Sebastien Fournier, 2005, A multiagent system for maritime
navigation simulation, Proceedings of Oceans-Europe2005,
pp.223-225.

Petit, M., Ray, C., Claramunt, C., 2008, An adaptive interaction
architecture for collaborative GIS, Cartographic and Geographic
Information Science. Special issue on Modeling and Visualization
for Spatial Decision Support, vol. 35, No.2, pp. 91-102

M. Numano, H.Itoh and Y. Niwa, 2001, Sea Traffic Simulation and
its Visualization in Multi-PC System, Proceedings of International

%-2



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Congress on Modelling and Simulation (MODSIM) 2001, pp.
2093-2098, Canberra, Australia

C., Claramunt et. al., 2007, Maritime GIS: From Monitoring to
Simulation Systems, Proceedings of Information Fusion and
Geographic Information Systems (IF&GIS’07), pages 34-44, St.
Petersburg, Russia, ISBN 978-3-540-37628-6.

Thierry Huet, Taha Osman, Cyril Ray, 2003, Modelling traffic
navigation network with a multi agent platform, European
Simulation Multiconference (ESM2003), pages 111-117, June 2003,
Nottingham, UK, ISBN 3-936150-25-7

Frédéric Bertrand, Alain Bouju, Christophe Claramunt, Thomas
Devogele, Cyril Ray,2007, Web architectures for monitoring and
visualizing mobile objects in maritime contexts, In Proceedings of
the 7th International Symposium on Web and Wireless Geographical
Information Systems (W2GIS 2007), pages 94-105, Springer-Verlag,
LN series in Computer Science (LNCS 4857), Cardiff, UK,
November 2007, ISBN 978-3-540-76923-1

SR E ~ FROKAE 0 2005 0 dpdg p B s sk AL B i G A 4T
B2 0 v - BT g o

Shun Liu, Hideki Hagiwara, etc., 2004, Radar Network System to
Observe and Analyze Tokyo Bay Vessel Traffic, IEEE A&E
Systems Magazine, Vol. Nov. 2004, pp.3-11.

Fujji, Y, H. Yamanouchi and N. Mizuki, 1974, Some Factors
Affecting the Frequency of Accidents in Marine Traffic. II- The
Probability of Stranding and I11-The Effect of Darkness on the
Probability of Collision and Stranding, J. of Navigation, Vol. 27, No.
2, pp.239-247

P. Kujala, M. Hanninen, T. Arola and J. Ylitalo, 2009, Analysis of
the Marine Traffic Safety in the Gulf of Finland, Reliability
Engineering and System Safety, VVol.94, Issue 8, pp. 1349-1357

IMO COMSAR/Circ.27, 2001, Data Format for a new Combined
SAR.2 and SAR.3 Circular Concerning Information on the Current
Availability of SAR Services.

IMO, LRIT Data Distribution Plan Accessing and Entering
Information- Guidance Notes for Contracting Governments.

SRR A o ER B K AL fLE 1 aRAs > 2003 o

%-3



39.
40.
41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

FEAE 0 FHR B T E Rt > FF JRAk > 2006 o
woak L > PilotGaea : INET 4DWise User’s Manual, 2009 -
Canada Centre for Remote Sensing : Remote Sensing Tutorials.

http://www.ccrs.nrcan.gc.ca/ccrs/learn/tutorials.

Huang, M. J., S. W. Shyue, L. H. Lee, and K.C. Kao (2006) ArcSME:
Synthetic METOC Environment Tools for ArcGIS. Asia GIS 2006
International Conference, Malaysia

Liu, C. S., S. Y. Liu, S. E. Lallemand, N. Lundberg, D. Reed Digital
Elevation Model Offshore Taiwan and Its Tectonic Implications.,
Terrestrial, Atmospheric and Oceanic Sciences, TAO, Vol. 9, No.4,
pp.705-738, 1998.

Chui, H., Non-Rigid Point Matching:Algorithm, Extensions and
Applications, Phd. Dissertation, Yale University, 2001.

Gonzalez, R. C., Woods, R. E., Digital Image Processing, New
Jersey, Prentice Hall, Inc., 2002.

Lillesand, T. M., Kiefer, R. W. and Chipman, J. W., Remote Sensing
and Image Interpretation, Fifth Edition, New York, John Wiely &
Sons, Inc., 2004.

Bentoutou, Y., Taleb, N., Kpalma, K. and Ronsin, J., An Automatic
Image Registration for Applications in Remote Sensing, IEEE
Transactions on Geoscience and Remote Sensing, Vol. 43, No. 9, pp.
2127-2737, 2005.

Chon, J., Fuse, T., Shimizu, E. and Shibasaki, R., Three-Dimensional
Image Mosaicking Using Multiple Projection Planes for 3-D
Visualization, IEEE Transactions ON Systems, Man, and
Cybernetics—Part B: Cybernetics, Vol. 37, No. 4, pp. 771-783,
2007.

DelMarco, S. P., Tom, V. and Webb, H. F., A Theory of Automatic
Parameter Selection for Feature Extraction With Application to
Feature-Based Multisensor Image Registration, IEEE Transactions
on Image Processing, Vol. 16, No. 11, pp. 2733-2742, 2007.

Falco, I. D., Cioppa, A. D., Maisto, D. and Tarantino, E., Differential
Evolution as a viable tool for satellite image registration, Applied
Soft Computing, No. 8,pp 1453-1462, 2008.

-4



o1.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

He ,Y. and Chung,R., Image Mosaicking for Polyhedral Scene and in
Particular Singly Visible Surfaces, Pattern Recognition, No. 41,pp.
1200 - 1213, 2008.

Kern, J. P. and Pattichis, M. S., Robust Multispectral Image
Registration Using Mutual-Information Models, IEEE Transactions
on Geoscience and Remote Sensing, Vol. 45, No. 5, pp. 1494-1505,
2007.

Wen, G. J, Lv,JJ. and Yu, W. X, A High-Performance
Feature-Matching Method for Image Registration by Combining
Spatial and Similarity Information, IEEE Transactions on
Geoscience and Remote Sensing, Vol. 46, No. 4, pp. 1266-1276,
2008.

Ees o USIFT FE W2 HMEP G REB R ZRY 25
TR REREFFHEAFIAIREF APRFT TR LS
~ > 2008 & 7 *

PFAPHE S BUE ~ 38AGE S SR 0 A SIFT #fleeh f 23423
ER TR ET, FEBRY > 52845 % 98 52008 & 9
International Hydrographic Organization, Feb 2008, IHO Standards
for Hydrographic Surveys, 5th Edition, Special Publication No. 44.
International Hydrographic Organization, Nov 2001, IHO Transfer
Standard for Digital Hydrographic Data, 3.1th Edition, Special
Publication No. 57.

International Hydrographic Organization, 1982, A Manual on
Technical Aspects of the United Nations Convention on the Law of
the Sea.

Canadian Hydorgraphic Services, Aug 1998, Standards for
Hydrographic Surveys.

Canadian Hydorgraphic Services, Feb 2003, Minimum Standards for
Hydrographic Surveys.

Federal Geographic Data Committee, June 2001, Shoreline Metadata
Profile of the Content Standards for Digital Geospatial Metadata.
Federal Geographic Data Committee, June 1998, Content Standards
for Digital Geospatial Metadata.

U.S. Army Corps of Engineers, Sept 1987, Confined Disposal of
Dredged Material.

%-5



64.

65.

66.

67.

68.

69.

70.

71.

12.

73.

74.

75.

76.

77,

U.S. Army Corps of Engineers, Mar 1983, Dredging and Dredged
Material Disposal.

U.S. Army Corps of Engineers, Nov 1996, Navigation and Dredging
Operations and Maintenance Guidance and Procedures.

U.S. Army Corps of Engineers, Jan 2002, Engineering and Design
Hydrographic Surveying.

U.S. Army Corps of Engineers, Jul 1998, Engineering and Design
Geospatial Data and Systems.

U.S. Army Corps of Engineers, Aug 1996, Engineering and Design
Policies, Guidance, and Requirements for Geospatial Data and
Systems.

National Oceanic & Atmospheric Administration (NOAA), 1997,
Nautical Chart User's Manual.

National Oceanic & Atmospheric Administration (NOAA), Jun 2000,
NOS Hydrographic Surveys Specifications and Deliverables.
National Oceanic & Atmospheric Administration (NOAA), April
2007, NOS Hydrographic Surveys Specifications and Deliverables.
National Oceanic & Atmospheric Administration (NOAA), March
2007, Field Procedures Manual.

Land Information New Zealand, Aug 1999, Provisional Swath Sonar
Survey Specifications.

Chen, HH (2008). “In-Situ Alignment Calibration of Attitude and
Ultra Short Baseline Sensors for Precision Underwater
Positioning,” Ocean Engineering, Vol 35, Nos 14 15, pp 1448
1462.

Chen, HH, and Wang, CC (2007), “Optimal Localization of a
Seafloor Transponder in Shallow Water Using Acoustic Ranging and
GPS Observations, ” Ocean Engineering, Vol34, No18,

pp2385-2399.
Faugstadmo, JE, Jacobsen, HP, and Gunhildstad, TH (2002).
“Transducer Aalignment and LBL Calibration,” Proceedings of

the MTS Dynamic Positioning Conference, Houston, Texas, pp 1-36.
Gierusz, W, Cong Vinh, N, Rak, A (2007). “Maneuvering Control

and Trajectory Tracking of Very Large Crude Carrier,” Ocean
Engineering, Vol 34, No 7, pp 932  945.

%-6



78.

79.

80.

81.

82.

83.

84.

85.

86.
87.
88.
89.

Jouffroy, J, and Opderbecke, J (2007). “Underwater Vehicle
Navigation Using Diffusion-Based Trajectory Observers,” IEEE
Journal of Oceanic Engineering, Vol 32, No 2, pp 313  326.

Kinsey, JC, and Whitcomb, LL (2007). “In Situ Alignment

Calibration of Attitude and Doppler Sensors for Precision
Underwater Vehicle Navigation: Theory and Experiment,” IEEE

Journal of Oceanic Engineering, Vol 32, No 2, pp 286  299.

McEwen, R, Thomas, H, Weber, D, and Psota, F (2005).
“Performance of an AUV Navigation System at Arctic Latitudes,”

IEEE Journal of Oceanic Engineering, Vol 30, No 2, pp 443 454,
Moreira, L, Fossen, Tl, and Guedes Soares, C (2007). “Path
Following Control System for a Tanker Ship Model,” Ocean
Engineering, Vol 34, No 14, pp 2074  2085.

Opderbecke, J (1997). “At-Sea Calibration of a USBL Underwater
Vehicle Positioning System,” |IEEE/MTS OCEANS’ 97, Halifax,
NS, Canada, Vol 1, pp 721  726.

Philips, D (2003a). “An Evaluation of USBL and SBL Acoustic
Systems and the Optimisation of Methods of Calibration-Part 1,”
The Hydrographic Journal, Vol 108, pp 18  25.

Philips, D (2003b). “An Evaluation of USBL and SBL Acoustic
Systems and the Optimisation of Methods of Calibration-Part 2,”
The Hydrographic Journal, Vol 109, pp 10  20.

Whitcomb, LL, Yoerger, DR, and Singh, H (1999). “Advances in
Doppler-Based Navigation of Underwater Robotic Vehicles,”

Proceedings of the IEEE International Conference on Robotics and
Automation, Detroit, MI, USA, Vol 1, pp 399  406.

RN > 2003 0 AER B AR T A B A A BRI R R (X K)o

Qi FREFT A0 2003 0 Bk KIERIE (R %)

T i FREFT A7 > 2005-2007 0 kB S F K ERIRIFFE T o
V Bertram, “Unmanned Surface Vehicles — A Survey,” Technical
Report, ENSIETA, 2008.

-7



90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

M Caccia, “Autonomous Surface Craft: Prototypes and Basic
Research Issues,” Proc. 14th Mediterranean Conference on Control
and Automation, June, 2006.

H Ferreira, R Martins, E Marques, J Pinto, J Almedida, J Sousa, P
Silva, “SWORDFISH: an Autonomous Surface Vehicle for Network
Centric Operations,” OCEANS 2007, 2007.

J Holler, A Striz, K Bretney, K Kavett, B Bingham, “ Design,
Construction, and Field Testing of an Autonomous Surface Craft for
Engineering and Science,” Oceans 2007, 2007.

J Majohr, T Buck, “Modelling, Simulation and Control of an
Autonomous Surface Marine Vehicle for Surveying Applications,
“Advances in Unmanned Marine Vehicles, Chapter 16, IEE Press,
London, 2006.

M Caccia, “ A Practical Approach to Modeling and Identification of
Samll Autonomous Surface Craft,” IEEE J. Oceanic Engineering,
Vol. 33, No. 2, pp. 133-145, April, 2008.

E Desa, et. al., “A Small Autonomous Surface Vehicle for Ocean
Color Remote Sensing, “ IEEE J. Oceanic Engineering, Vol. 32, No.
2, pp. 353-364, April, 2007.

J Curcio, C Kitts, CA Santa Clara, “Self-Positioning Smart Buoys,
The “Un-Buoy” Solution: Logistic Considerations using
Autonomous  Surface  Craft Technology and Improved
Communications Infrastructure,” Oceans 2006, 2006.

R TET AR FAE A kT R R 2 o
B o Rz A F kRAeiriadt 1428 kA L%k 0 2008
F4rm o T X ivi s ﬁ\fl%é 70 Wk By
TR IR T TR L ®H T 0 2003,

M. R. Patel, “Wind and Solar Power System—Design, Analysis,
and Operation”  2ed Edition, 2005.

J. Jalbert, et. al., “Solar-powered Autonomous Underwater Vehicle
Development,” Proceedings of the 13th International Symposium on
Unmanned Underwater Vehicle, Durham, NH, 2003.

M. Murtedjo and E. B. Djatmiko, “Prediction of Motion
Characteristics on SWATH Type Floating Structure Using

%-8



102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

Two-dimensional Frank Close-fit Technique,” Journal Mekanikal
Bil.18, 46-65, 2004.

T. Li, Y. Linand Z. Ji, “Optimized SWATH Form Design with High
Speed and Seakeeping Performance, ” The International Society of
Offshore and Polar Engineer, 2005.

M.C. Fang and W.J. Shyu, “The Improved Prediction for
Hydrodynamic Characters of SWATH Ship in Waves, ” Proc. of
National Science Council. ROC, Vol.18 No.5 pp495-507, 1994.

V. Dubrovsky, K. Matveev and S. Sutulo, Small Waterplane Area
Ships, Backbone Publishing, N.J., 2007.

RiElg o “STHBRLTABRSIHFERHRBEZAYT O R A
Bz 272 1 R_EFT*THLH~ > 2009 -

G. Walker, “Evaluating MPPT Converter Topologies Using a
MATLAB PV Model,” Journal of Electrical and Electronics
Engineering, Vol. 21, No.1, pp.49-55 - 2001.

G. L. Plett, “Advances in EKF SOC Estimation for LiPB HEV
Battery Packs,” Proceedings of the EVS-20, Long Beach, CA, 2003
fham “RETFERMBALFELD Rz AT TR
REFY hﬂﬁ 1~ » 2001 -

PEL S “IHRIFT AN R CERRIRE
Fyatsdm< 0 2001

H. C. Hottel, “A Simple Model for Estimating the Transmittance of
Direct Solar Radiation Through Clear Atmospheres,” Solar Energy,
Vol.18, pp.129-137, 1976.

J. A. Duffie, W. A. Beckman, Solar Engineering of Thermal
Processes, 3rd Edition, Wiley Interscience, New York, 2006.

%-9



	封面
	著者
	版權頁及預行編目資料
	中文摘要
	英文摘要
	目錄
	圖目錄
	表目錄
	第一章  前言
	第二章  船舶自動識別系統(AIS)簡介
	2.1 AIS 實施時程
	2.2 AIS 設備要求
	2.3 AIS 運作方式
	第三章  AIS 國內現況與相關法規
	3.1 AIS 國內現況
	3.2 AIS 相關規範
	第四章  AIS 岸基設施探討
	4.1 國際組織規範與建議
	4.2 AIS岸基設施技術規範
	4.3 AIS與其他系統之整合
	第五章   AIS 網路規劃
	5.1 AIS基地台位置與數量規劃
	5.2 AIS網路整合規劃
	5.3 技術移轉計畫
	第六章   研究成果與案例分析
	6.1 臺灣海域AIS 接收站設置
	6.2 臺灣海域船舶動態資訊系統模組
	6.3 船舶航行軌跡分析
	6.4 交通流統計分析
	6.5 案例分析
	第七章  結論與建議
	7.1 結論
	7.2 建議
	7.3 效益與應用情形
	參考文獻



