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Abstract

In recent years,-the-marine casualties of fishing vessels haveare often heard-appeared in the
maritime ship collision incidents, with the major causes are-being human errors and unpereeivable
unpredictable conditions. TSe;-this study tries-aims to create a set of collision-avoidance guarding
modemeasures for the—operated-fishing vessels through—the—angleby way of-ef time and space
management. It will propose a new safe collision-avoidance guarding ring for the-navigational
safety between the-eperated-fishing vessels and merchant ships, whieh-enablesenabling the-fishing
vessels to pereeive-establish the dynamic state of approaching the-operated ships;in-orderto-aveid
eolliding. This study utilizes the-maximum relative speed and relative bearing amenrgbetween the
fishing vessels and merchant ships as the reference value of space, and the escape time of fishing
vessels as the reference value of time. These three items are used as the linguistic input variables
of fuzzy control theory. AfterFollowing #-isa calculationed-and-selved, a radius—efsafe-guarding
ring radius is obtained, which is then shown on the platform of marine geographic information
systems (GIS) in accordance with the actual proportion. After—a—tot—ofFollowing simulation
analyses, a safe collision-avoidance guarding mode for the operated fishing vessel is created. In
addition, in order to further determine the danger relationship for the collision of two ships, the
area difference calculated through GIS is used as the evaluation basis for a danger index ef-for two
ships. It is expected to promote the collision-avoidance guarding energy of the operated fishing
vessel effectively, raise-improve the safety of fishermen ferthe-eperation-on-theoperating at sea,
and reduce the-oeeurrenee-ef marine casualtiesy for merchant ships and fishing vessels.
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1. Introduction

Taiwan is surrounded by sea-en-all-sides, the natural environment is superierremarkable
and; the long coastline is made up of numerous coral reefs. H—eentainsOn account of the
abundant marine fisheriesy resources, t—Fhere isare a lot-large number of harbors and fishing
vessels. Thefishery-resources-haFishing has ve-become the most important economic activity
and thepeeple’sprovides a livelihood #dustry—for many people in Taiwan-area. In order to
promote the navigational safety and information transmission ability of maritimenre
transportation, the International Maritime Organization (IMO), International Association of
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Lighthouse Authorities (IALA), International Telecommunications Union (ITU) and
International Electronic Committee (IEC) participated in—the setup—forsetting up the
equipment for theef Aautomatic Iidentification Ssystem (AIS). It was stipmulated that
CLASS A AIS should be installed for ships srere-tharnover 300 tonsnages, and CLASS A AIS
should be installed for ships less than 300 tonsrages. Our-The Taiwanese government has not
enforced the installation of CLASS B AIS on all fishing vessels because te-instal-CEASSB
AdS;—the small-scale fishing vessels have—do not have AIS transceiver function. When
theWhen such fishing vessels and merchant ships collide,~the merchant ships with AIS areis
unable to provide the necessary collision-avoidance information to the crew of fishing vessels

effectively. which olten causcs the marine casualty ol collision.

Ad-the—time;—the—mMarine casualtiesy of fishing vessels areis eceurred—eonstantlya
regular occurrence. According to Article 2 of the “Disasters Prevention and Protection Act”,
the “marine casualty” is—ene—ofealamitiesdisasters are mainly dealt with resewed-by—eur
government authoritiesy—mainly. The “Enforcement Rules of Disasters Prevention and
Protection Act”, promulgated by the Ministry of Interior and the “Operation Plan for
Prevention and Protection of Marine Casualty”, promulgated by the Ministry of
Transportation and Communications, the—definitiondefine—ef marine casualty asis the
breakdown, foundering, stranding, collision, fire, explosion, orand leaking of a ship or other
extraordinary accidents associated with a ship, its; crew or its passengers-ship.

Ships include but are not limited to, varteus-types-of-ship;sueh-as-cargo ships, passenger
ships, fishing vessels, and publie-affairgovernment ships-ete. According to-the statistical data

fromef the Ministry of Transportation and Communications [1], the major causes for marine
casualty of fishing vessels in eur-eountryTaiwan are “mechanicalaehinery breakdown”, “fire”
and “collision”, which accounted for 81.2, 23.5 and 16.7 ships in reeent-the past six years,
respectively. Among them, a serious accident of a “collision ef-between a cargo ship and
fishing vessel”-was occurred at-the-sea-area-efoff Keelung Islet,-+# Taiwan on January 5, 2008
between—When the fishing vessel-ef “Pacific Ocean 168, which was sailing around the Islet,
sated—to—the—adjacentplace—around KeelangIslet—and the cargo ship ef“Country Rich
Carrier”, which lay behind the-Keelane Islet. Although the radars of both ships were scanning
the sea surface continuously, only-the Keelung Islet could be seen on the screen-due—to-the
nfluence-of obstacle. U-They-were-unable to see each other until —When-theyfound-the-other
ship;-it was too late,—ard the occurrence of a marine casualty was unavoidable. Fhe-eperation
of —fishermen—isOperating fishing vessels frequently drifted en—theat sea. If the
in-ehargeon-watch crew of merchant ships neglects to wateh—thesea—surfacekeep a good
lookout, the-marine-easualty-of-collisions wil-becan occurred due to human errors-whieh-will

causc the signilicant regret.
Collisions may not be the only accidents-ean-be caused by-the merchant ships;-but. They

can also cause the-eapsizingandnet-sheddingof-fishing vessels to shed their nets or capsize.

F—Fhefishing vessels and merchant ships differ in many ways—is—different—from—general
merchant-ship. When-the merchant ships—is approachhingthe fishing vessels, the resulting

wake can affect the%he operation of ﬁshmg Vessels and can result in net shedding or
capsizing.- ed—If-the fishing
vessels areis unable to send out-the guardmg messages in time,~atet-ef marine casualties-ef
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fishingvessel will be-oeeurredresult. At present, the safe collision-avoidance guarding mode
for the-eperatedoperating fishing vessels has not been created domestically and t—Fhere are a
very few domestic andor feretgn-international scholars researchingstady this topic. TSe;this
study showsdepiets that it is necessary to create athe safe collision-avoidance guarding mode
for fishing vessels. First, AIS receivers are employed to set-the safe collision-avoidance
guarding modes for-the operatinged fishing vessels—first. After it is stipulated by the law,
CLASS B AIS can be installed in orderthefishing-vessel; to improve the navigational safety
of ships. The safe collision-avoidance guarding mode for—the operatinged fishing vessels

proposed by this study can be widely applied-in-the-eperatedfishing-widely and the marine
casualty of fishing vessels will be redueed—greatly reduced for—the future statistical

investigations-efthe-marine-casualty-inthe future.
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