SHIP MONITORING SYSTEM BACKGROUND OF THE INVENTION 1.
Field of the invention This invention relates to a ship monitoring system,
and more particularly, to a ship monitoring system for analyzing
information and managing ships sailing on the sea by utilizing a radio
frequency identification (RFID) receiving terminal adhered to the ship to
reflect radio frequency signals transmitted from a base station and a
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Transportation by ship has a number of advantages, such as
the ability to move large volumes with low unit transportation cost,
and has become one of the most popular transportation methods
adopted by manufacturers. However, ship transportation has some
drawbacks. For instance, a ship sailing on the sea is at risk from
pirates, especially when sailing in Malacca Strait, which is dangerous
but where there is additional risk of heavy ship traffic.

An international maritime organization (IMO) assembles 43
countries, all of which usually transport goods via Malacca Strait, o
hold a council for prevention from piracy.

Ship Tagging, Alarm System, Tracking System and Automatic
Identification System are four of the most popular ship monitoring
systems as prevention against piracy. Ship Tagging engraves
visibility receiving terminals on ships owned by specific members, for
ease of identifying users of the ship. Alarm System, such as
“Seajack” and “Tigers Gate”, alerts crew members on a ship of piracy
by emitting or transmitting an audible alarm. Tracking System, such



by emitting or transmitting an audible alarm. Tracking System, such 1 as
"Purplefinder" and "Shiploc”, allows the ship owner or operator to track
the positions of ships thereof via Internet. As soon as the power supply of
the ship is destroyed, Tracking System emits alarm signals immediately
through the use of its own battery power. However, Tracking System
alarm will not function if the battery is out of charge. Moreover, since
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a8qun'e positioning data of a mobile carrier, utilizing a wireless
transceiver in a positioning device to transmit the positioning data to a
monitoring centre. The wireless transceiver returns differentially
reference positioning signals received by the monitoring center,
utilizing the wireless transceiver to return differential amended values
to the mobile carrier, and displaying the precise position of the mobile
carrier on a geographic information system of a computer of the
mobile carrier. Prior art further adds an identification code to the
signals and accentuates a graph processing capability of computer
software,

However, the prior arts, if applied to the management of ship
locations, can encounter the following problems: -

(1) the mobile carrier and the monitoring center, both of

which receive and transmit wireless signals, are easily affected

by climate and topography, and the mobile carrier is further

restricted by its limited power and limited effective working

area;

(2) in case of emergency, the mobile carrier does not have

any function to provide emergency calls;

(3) the mobile carrier does not capture any shipwreck related

information, such as the name and location of the wreck and

the date when the shipwreck occurred.



which receive and transmit wireless signals, are easily affected by climate
and topography, and the mobile carrier is further restricted by its limited
power and limited effective working area; (2) in case of emergency, the
mobile carrier does not have any function to provide emergency calls; (3)
the mobile carrier does not capture any shipwreck related information,
such as the name and location of the wreck and the date when the
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reflected wireless signals are sent to and analyzed by the monitoring
center, so as to determine the precise location of the ship.

To achieve the above mentioned and other objectives, a ship
monitoring system is disclosed according to the present invention.
The ship monitoring system includes a wireless communications
component, an antenna tower for receiving wireless signals, a base
station for transferring radio frequency communications signals
directed by predetermined frequencies based on the predetermined
frequencies, and a monitoring center connected with the base station
via wireless sighals for managing communications mechanisms and
communications contents of the base station, and analyzing received
information.

The wireless communications component has a radio frequency
identification (RFID) receiving terminal for receiving and transmitting
radio frequency communications signals, a radio frequency antenna
for receiving and transmitting wireless signals, a communications
terminal for wirelessly transmitting terminal information to and
acquiring distance information from a base station, the base station
feeding results back to the communications terminal, and a ship
(mobile) server.

According to the preferred embodiment, the RFID receiving
terminal adopts an ISO / IEC JTC1 SC31 standard; the RFID



frequencies, and a monitoring center connected with the base station via
wireless signals for managing communications mechanisms and
communications contents of the base station, and analyzing received
information. The wireless communications component has a radio
frequency identification (RFID) receiving terminal for receiving and
transmitting radio frequency communications signals, a radio frequency
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(3 1y is capable of transm:ttmg video information captured by
the camera; the base station is provided with a telescope camera for
transmitting video information from a certain region to the monitoring
center; the wireless communications component further includes a
power module having a power transformation unit for transforming the
radio frequency communications signals received by the RFID
receiving terminal to a transformation power, a power supply for
providing power needed by the wireless communications component
to operate, and a switch coupled to the power transformation unit and
the power supply, the transformation power able to close the switch
and the power provided by the power supply is provided to the
wireless communications component via the closed switch; the power
transformation unit is a charge pump; the power supply is a battery;
the battery is a solar battery; the antenna tower is installed on the
shoreline; antenna tower further transmits and receives laser, and the
monitoring center judges the location of a ship sailing across a line
between the corresponding antenna fowers based on either
shoreline.

BRIEF DESCRIPTION OF DRAWINGS



including a main power and a battery power to the base station; the ship

(mobile) server further emits chargeable wireless signals for charging a

terminal; the ship (mobile) server is provided with a camera, and is

capable of transmitting video information captured by the camera; the

base station is provided with a telescope camera for transmitting video

information from a certain region to the monitoring center; the wireless
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applications, and numerous modifications and variations can be

devised without departing from the spirit of the present invention.

Fig. 1 is a schematic diagram of a ship monitoring system 100
of the preferred embodiment according to the present invention. The
ship monitoring system 100 comprises a wireless communications
component 102, a base station 104, a plurality of antenna towers
103, 105, 106, 107 and a monitoring center 108. The wireless
communications component 102 comprises a radio frequency
antenna 112, a communications terminal 114 and a ship (mobiie)
server 116. The RFID receiving terminal 110 adopts ISO / IEC JTCA1
SC31 standard. The RFID receiving terminal 110 comprises a film
substrate and has a structure in the shape of a sheet. Therefore, the
RFID receiving terminal 110 can be secreted in any area of a ship
that are also difficult to access. For example, the RFID receiving
terminal 110 can be adhered to a top region of the ship and covered
by a water-proof sticker. Therefore, pirates will have difficulty to
locate the RFID receiving terminal 110 due to reflecting light from the
top region.

All of the antennal towers 103, 105, 106, 107 are used to
receive radio frequency communications signals fransmitted from the



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS The
following illustrative embodiments are provided to illustrate the disclosure
of the present invention; these and other advantages and effects can be
apparently understood by those in the art after reading the disclosure of
this specification. The present invention can also be performed or applied
by other different embodiments. The details of the specification may be
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The ship, which is provided with the wireless communication
component 102, is allowed to take the use of the RFID receiving
terminal 110 and the base station 104, which are installed on land or
island, fo transmit wireless signals and receive information reflected
from the RFID receiving terminal 110, and transmit all of the
information received by the base station 102 to the monitoring center
108. The monitor center 108, which can be installed in a government
bureau or military base and able to direct police and the military at
any time, comprises a monitoring panel, a storage device, a
geographic information system (GIS) database and a ship
management server. The monitoring center 108 manages the
received information with a main server, and calculates the location of
the ship with the base station 104.

The RFID receiving terminal 110 is battery powered. When
staying in a standby state and receiving no wireless signals from the
antenna tower 106, the RFID receiving terminal 110 is not actuated
(the RFID receiving terminal 110 will not be actuated unless the ship
enters the Straits of Malacca) and the battery does not have to
provide any power to the RFID receiving terminal 110. Therefore the



signals. In practice, the base station 104 transfers the radio frequency
communications signals received by the RFID receiving terminal 110 and
indicated by wireless frequencies, and varieties of information, such as
name, date, time, number corresponding to the ship, to the monitoring
center 108. For example, when the antenna towers 106, 107 have the
highest voltage level, and the monitoring center 108 can therefore
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The ship (mobile) server 116 transmits location information
acquired by a global positioning system (GPS), and information
related to name, destination, speed, location, and size of a ship
provided with the wireless communications component to the base
station. The ship (mobile) server 116 is provided with a stabilization
power circuit such as a rectifier for transferring power information
including a main power and a battery power to the base station 104.
The ship (mobile) server 116 further emits chargeable wireless
signhals for charging a terminal.

The ship (mobile) server 116 is further provided with a camera,
and is capable of transmitting video information captured by the
camera. Accordingly, the base station receives / transmits data from /
to the monitoring center 108 with wireless signals and laser. The
base station 104 is provided with a telescope camera for transmitting
video information in a certain region to the monitoring center 108,



staying in a standby state and receiving no wireless signals from the

antenna tower 106, the RFID receiving terminal 110 is not actuated (the

RFID receiving terminal 110 will not be actuated unless the ship enters

the Straits of Malacca) and the battery does not have to provide any

power to the RFID receiving terminal 110. Therefore the 6 battery can

have a lifespan of one year between charges, and can be recharged
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provide location and directions to any necessary rescue froops to
recover the ship.

As mentioned previously, in addition to the wireless signals, the
RFID receiving terminal 110 can be designed to receive and transmit
laser. Accordingly, each of the antenna towers 103, 105, 106, 107
have to be designed to transmit and receive laser. In practice, when
the ship sails to a region hetween the antenna towers 105 and 107,
the laser transmitted between the antenna towers 105 and 107 is
broken due to the mass of the ship. Therefore, the monitoring center
108 determines the ship is sailing in the region between the antenna
towers 105 and 107 by determining that the laser is broken; on the
other hand, when the ship sails to another region between the
antenna towers 103 and 106, the laser transmitted between the
towers 103 and 106 is broken due to the mass of the ship. Therefore,
the monitoring center 108 determines the ship has left the region
between the antenna towers 105 and 107 by determining that the
laser is fransmitted again between the antenna towers 105 and 107,
and determines the ship is sailing in the another region by
determining that the laser transmitted between the antenna fowers
103 and 106 is broken. When the ship monitoring system 100 has
more and more antenna towers, the antenna towers can form the



power circuit such as a rectifier for transferring power information
including a main power and a battery power to the base station 104. The
ship (mobile) server 116 further emits chargeable wireless signals for
charging a terminal. The ship (mobile) server 116 is further provided with
a camera, and is capable of transmitting video information captured by
the camera. Accordingly, the base station receives / transmits data from /
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- can emit the laser sequentially to a certain region of the base station
104.

In addition to the wireless signals and the laser method, the
RFID receiving terminal 110 is allowed to adopt CDMA (CDMA 450 or
CDMA 800) usually applied to a cellular phone, GSM, and wireless
communications, so as to keep the transmitted data secret and make
the best use of bandwith.

The monitoring center 108 is able to monitor the ship by
applying a mobile server communications method and the laser
method sequentially.

In order that the antenna towers of the ship monitoring system
100 of the present invention can transmit and receive the wireless
signals as clearly as possible, the antenna towers are installed in an
open and wide region, such as a mountain and beach. Because both
the CDMA and the laser method needs at least three distance
information to determined the location of the ship, and the ship
monitoring system 100 does not comprise the GPS system, the
antenna towers have to be instalied in the region described above.



As mentioned previously, in addition to the wireless signals, the RFID
receiving terminal 110 can be designed to receive and transmit laser.
Accordingly, each of the antenna towers 103, 105, 106, 107 have to be
designed to transmit and receive laser. In practice, when the ship sails to
a region between the antenna towers 105 and 107, the laser transmitted
between the antenna towers 105 and 107 is broken due to the mass of
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thdetrrplmimegitatite dbdbeishiphsnonéddeggreystecerd #@. antenna
towers 105 and 107, and determines the ship is sailing in the another
region o defie 'TRB BB ihahbRitasRigrayetuigdipeiseRdtg e sAalacca
sfPéY?r%héoé,m A i @Fg %‘?ﬁ t?s&%w%qmaﬂ}'ééﬁ% 199 Sther
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I%5 determined the location of the ship more accurately. The Iaser
method can be used together with the previously mentioned wireless
signafss THesashiedddpevioyshs leeeemethed witeles ganorifiadnications

chetpernstieidiemataivel puviee,sthg is higditvortiddreing xstemittdéd0 is
uhabledo theciterni o wiip ahg distaeceThetyeercbmesttinantsiient, the
wihel 88 i BrFcEID A9 T AP iR rang ¢2e HacRBRNCiier RiuR Garpbtver
m?ﬁiﬁr!@' 4k f?@\ﬁH' % rt%éaﬁ%%?%ﬁﬂlﬁt%ae%'&ises a
"po%veerr {P2ng orr%zg{]on Uit £ é)power 28 and a switch 30 coupled to
the power transformation unit 24 and the power 28. The power 28 is
used to supply power. The power transformation unit 24 is used to
transform the radio frequency communications signals to a

transformation power, which is used to close the switch 30.

Therefore, when the ship 102, which is provided with the
wireless communications component 102, sails to a region close to
Malacca Strait, the RFID receiving terminal 110 receives the radio
frequency communications signals emitted by the antenna tower 106
installed on the shores of Malacca Strait, the power transformation
unit 24 then transforms the radio frequency communications signals
to the transformation power to close the switch 30, and the power
supplied by the power 28 can be therefore transmitted via the closed
switch 30 to the other components of the wireless communications
component 102.

Conversely, when the ship has not yet entered or has left from
Malacca Strait, because the radio frequency communications signals
cover nowhere but Malacca Strait (the ship is safe now), the RFID
receiving terminal 110 of the wireless communications component
102 will not receive any radio frequency communications signais, and
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back to the antenna tower. In practice, the ship can be provided with a
corner cube reflector (CCR), which comprises a plurality of mirrors
capable of reflecting the laser transmitted from the antenna tower and
projected thereon. The longer the time is, the further the ship from the
antenna tower becomes. Through acquiring three pieces of distance
information from three antenna towers, the triangulation allows the

thgc Wé?f 8 Hip tAde Salss "@H)P%Wé@‘ytoﬂlﬁé‘%?ﬂ SWRIE @ the
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Assoislingdepthe Wﬁ%ﬁdﬁﬁ%@%n@%&@w&é aqsiespation unit

2%aadnitharge pnipriagddhernmsds 2idsomaniedrbadtenip by
applying a mobile server communications method and the laser method

sequeiiallsslaeiles thi Saeiplitneadevipie ciéhairbp aeiicdngents are
oK IR HR S BISERNE HIVRRIIE SNSRI %Wdﬁ@ﬁ%’edf‘%r@%ent
m?)ggﬂfs SaﬂSaHY)fi? RIb0e S ?Hée@é‘%é’@’ %FB?r{CEa Bﬂ?%@ { ﬁ\/'bHﬁSH It

SRS ret?ﬁé“?a EP %tﬁfa sk i e R AL algps,and

V%@?é#%é‘%ﬁ@i oReSHTY 8 é' BGHp! ?nH'r‘u %%?Hrﬁ)@f he
prcﬁfe%n{dnd@ﬂbﬂéb&h@@ﬁéaﬂ{/ lﬁH@eaﬁféfhﬁ@ ARReRdRd claims.
installed in the region described above. 9 Moreover, since the Malacca
Strait is close to Malaysia, the construction of communications bases of
the ship monitoring system 100 of the present invention relies on
Telecom of Malaysia. Accordingly, Malaysia government and troops have
to take the
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logistics responsibility, and are suggested to establish a "Malacca Strait
Malata System Preparation Committee" as a bureau to manage the
implementation of the ship monitoring system 100. Although the ship
monitoring system 100 is installed in Malacca Strait, the ship monitoring
system 100 can be installed in an§icdM¥8 straits, as long as these straits
are provided with the same terminal facilities. As described previously,
Wﬁqggéaiemw(if%ess communications component 102 is out of power, the
s%ip moanorln'g system 100 is unable to monitor the ship any more. To
overcome the problem, the wireless communications component 102
1. AHKEMERMRARS e§steRPYipragule 20 (shown in Fig. 2). The power
module 20 comprises a power transformation unit 24, a power 28 and a
switch 30 coupled to the power transformation unit 24 and the power 28.
a WirRlege ReIMPgrisatiaes| aoRAssHt seNeHSTEe power transformation unit 24
is used to transform the radio frequency communications signals to a
transformation.power, which is.used to.close the switch 30. Therefore, ...
= e T R T R v B e ST sgane
radiorfipevriiey FOmrBaiisatioas cigioriclvberan MalBEda Sesitingiermme adopts an
ISCELAIING tareiral &dARacves 1etRR 0TI earPREYSCH MM dDEREEN Ghich has
a %%nﬁlrse e H{taeq\%etg{eaasrgee&na tower 106 installed on the shores of
alacca raﬁ, € power transformation unit 24 then transforms the radio
frequency communications signals to the transformation power to close
a fR@cSIEHLR %), AshEIROvEIVBIgIIe DRI MRS ermdls, therefore
transmitted via the closed switch 30 to the other components of the
wireless communications component 102. Conversely, when the ship has
a fenyevripEnes dpmasakononelnashc diSiraltinge dareahdfamngtion to and

actiSFHEG R LR I HERINPERoRON Blss eCaues N And1BEe s thidal areing tredLifEBack

to épcésm%{i%igﬁyg?nst{é?marglPand

a ship {mobile) server

and anfenna tower for receiving wireless signais;

the base station for transferring radio freguency communications signals directed by
predetermined frequencies based on the predetermined frequencies; and a monitoring
center connected with the base station via wireless signais for managing
communications methods and communications confents of the base station, and

analyzing received information.

2.The ship monitoring system of claim 1, wherein the base station transmits location,
date, time an_d ship number information of a ship
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receiving terminal 110 of the wireless communications component 102
will not receive any radio frequency communications signals, and 10 the
power 28 will not supply any power to the components of the wireless
communications component 102, because the switch 30 is open.
provisisebrdtie thaaviselarsr ROWIINRetieDR samroaANt i ibe MantPtie setteess
communications component 102 is power - saving. According to the
T el e P! o Omaon Ol S B S ores o
pump an & PAweF 98 a Solar attery The foreg omg escn btion
mctw@maﬂé@?brﬁbﬁﬁiﬁ@n@ﬁﬁé, @nﬂPﬂﬁIﬁﬂﬁﬁed’i@mﬁlﬂbs@%ﬁﬁéﬁﬂ&bg%ﬁéﬁse
anfUneHPNS HHddehizresenieinvention and not restrictive to the scope of the
present invention. It should be understood to those in the art that all
modifications and variations according to the spirit and principle in the
4. Tiscbsurenifatig pretsehelsirimtibrvereridg radin ireaerseoptesngis a coiled
angppanded claims. CLAIMS What is claimed is: 1.A ship monitoring
system comprising: a wireless communications component comprising: a
radio frequency identification (RFID) receiving terminal for receiving and
5. theriimitines tedmsiegieslcgaon nifteidhe LgHaicsheneismER Elitires a
batRGEIMNOEsENas Ropptwansupsl/ IEC JTC1 SC31 standard, wherein the
RFID comprises a film substrate which has a structure in the shape of a
sheet; a radio frequency antenna for receiving and transmitting wireless
6. B’Qrﬁé‘l’@ TAQEHRTIG AYSERIB RS SRl VY NS Y R AT ﬁ@%@?frﬁﬁ@l’”%s a
chitfaprRiicdhéer@ad acquiring distance information from a base station, the
base station feeding results back to the communications terminal; and a
ship (mobile) server and antenna tower for receiving wireless signals; the
7. Haesshindnem i Rsing SHERIT Pl iRiEn & rdeRieind @ GRIAFUIICAHBRS tegHaRs transmits

poflise FiRMnMtion of the chargeable condenser to the base station.

8.The ship monitoring system of claim1, wherein the ship (mobile) server transmits
ipcation information acquired by a giobal positioning system (GPS) and laser network,
and information related fo name, destination, speed, location and size of a ship provided

with the wireless communications component to the base station.
8.The ship monitoring system of ciaim 1, wherein the ship (mobiie) server is provided
with a stabilization power circuit for transferring power information including & main

power and battery power to the base station.

10.The ship monitoring system of claim 1, wherein the ship {(mobile) server further emits
chargeable wireless signals for charging a terminal. '

11.The ship monitorihg system of claim 1, wherein the ship (mobile) server is provided
with a camera, and is capable of transmitting video information captured by the camera.
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predetermined frequencies based on the predetermined frequencies; and
a monitoring center connected with the base station via wireless signals
for managing communications methods and communications contents of
the base station, and analyzing received information, 2.The ship
12 HemBbimgaytadng sTERTMPACWALTeinREBdbe skRionPARsRsREloERIGH ded
witHadetstsBenpiadeshipra s einsintimatiogeof iarshiation proxidedanmitietien to the
mov!,\}/; éerlles%é:r%[&munications component to the monitoring center. 3.The ship
monl?gnng system of claim 1, wherein the monitoring center comprises a
monitoring panel, a storage device, a geographic information system
13 (S sHatabrsoans ayship nanagamentaemen. hihawhipssanitaringications
oISl AEM e e radia e duaney agtenna s a coiled
antenna. 5.The ship mohitoring system of claim X, wherein the
communications terminal utilizes a backup lithium battery as a power

a pownlitafsidimation DRATEorRgGRYRRRE chalie aavbesetbthelbaekisps signals
ol ORISR 9PIBATRS oy FIALABING AGBARIRST pfuldte ShiP monitoring

Sys clam 6, w the communications terminal ‘transmits power
information of the chargeable condenser to the base station. 8.The ship
a owsieting\systeravificiaisvlsrmbesein ihenshipréraabiensanesttassiaitponent
to Ié%%%g%r? é%)rmatlon_acquweq by a global positioning system (GPS) and
ser network, and information related to name, destination, speed,
location and size of a ship provided with the wireless communications

a covgonaiipiedhebage staion 1Arkheabipmanitorng Systepowéclaupply, the

traW&SF%i&im\eé%g (M9LILE) SELNEH LS Riuidsy 31@ BoniaPlzAlRR ROWEL nower

circuit for tr erring power information including' a main power and.
supgifdsyPivided 6 the WealesssmUEate S ARTRIEISEO Midd S Sraproteiaim

1, wherein the ship (mobile) server further emits chargeable wireless

14%%%&&0&%9@%%@0%@ inalild- ToeshiR mantadng SYstem-Abel Mk is 2

wherein‘the s server Is provided with a camera, and Is
Ch@EgsaBHENBf transmitting video information captured by the camera.

15.The ship monitoring system of claim 13, wherein the power supply is a battery.
16.The ship monitoring system of claim 15, wherein the battery is a solar battery.

17.The ship monitoring system of claim 1, wherein the antenna tower is instalied on a
mountain

18.The ship monitoring system of claim 1, wherein the antenna tower is installed on a
beach

19.The ship monitoring system of claim 1, wherein the antenna tower further transmits

and receives iaser, and the monitoring center judges the location of a ship provided with

the wireless communications component based on laser received by the anfenna tower.
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13 12.The ship monitoring system of claim 1, wherein the ship (mobile)
server is provided with a telescopic camera for transmitting video
information in a certain region to the monitoring center. 13.The ship
monitoring system of claim 1, wherein the wireless communications
20 Jiofn So¥Re TOTIPTEIGC SRR &'BBWAP muBeIetJhfHdTRIESS GBMEunications
coﬁiwséarrﬂatm wothipssanrstammenatbe nadefseCOR)y foonufruticatibasaser

em?r't%ﬁaoj tHEGAL %ﬂé’%&r@ ¢ BhdGhegeivinaietaing! é%l%ﬁmﬁé%ﬁgﬁ% of a ship

a power su for providing power neede the wireless
DFQ‘!&ﬂ%Wﬁ"bQIR)H@?ﬁ@ﬁﬁp?ﬁﬁ@ﬁt’%%ﬁ@?a‘f@maﬁae&ts%ﬁﬂﬁ' QSupredims thkthe laser
refleewe fisanso CoR iR thndntsthahewaower supply, the transformation

power able to close the switch and the power provided by the power
pply is provided to the wireless communications component via the
214 Bee%!&mww&agw@gmﬁvhﬁﬁii{bﬂmwf@@rfhsf%léﬁm’aéow(é?e&ﬁ%ﬂéo emit
lasBOVIteS Qfﬁﬁ&hfﬁmﬂﬁt@svménsfadﬁhacgmww ahbtAdveastdpnanavitaringreceiving

the )é%%.—ﬁftt%ld'" O%t%qrﬁ%mgrpg%e{hgqﬂ&%éﬁﬁg%“@y u s-:r h‘% %Egtlon of

monitoring sy em aim 15, wherein the battery is a solar battery

a qYPTRRlE PR tGrils SRRTENT oM Epygh ih%vﬁéf%'\’?‘ih@‘ﬁ?ﬁ%ﬁﬁa%\ﬁ@r‘@emr

antiséalietkansaomaudtaveiliBbglihe Risikr sroittidring sy steenref ohaim 1,
wherein the antenna tower is installed on a beach 19.The ship monitoring
system of claim 1, wherein the antenna tower further transmits and
receives laser, and the monitoring center judges the location of a ship
provided with the wireless communications component based on laser
received by the antenna tower. 14 20.The ship monitoring system of
claim 19, wherein the wireless communications component further
comprises a corner cube reflector (CCR) for reflecting the laser emitted
by the antenna tower, and the monitoring center calculates the location of
a ship provided with the wireless communications component based on
the time of the laser reflected from the CCR to the antenna tower.
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21.The ship monitoring system of claim 1, wherein the antenna tower is
used to emit laser, the ship monitoring system further comprises another
antenna tower for receiving the laser emitted by the antenna tower, and
the monitoring center judges the location of a ship sailing across a line
passing through the antenna towers based on whether another antenna
tower is receiving the laser emitted by the antenna tower. 15 SHIP
MONITORING SYSTEM ABSTRACT OF THE DISCLOSURE A ship

monitoring system ingiEs [ OREESIRINEBSGBTdBR component, a
base station, an antenna tower and a monitoring center. The wireless

communications includes aradio frequency identification (RFID) receiving

terminal, a COMMHOR Tm& ITq.tpE @q@@(_r‘@@lﬁ){\s_erver The

RFID receiving terminal can be adhered to any part of a ship. Therefore,

LRI oPERALAT Lo FOIRE mBHE An N Ao STl Hifpations

CRIBBIORGREmAndPa8Rl BaliRbhitehodRBNE alRies RSl aRtoring
cpoétion bhe sMiP glassdaPM uicRianenidasbidenibofRAhJEeg eRNCY
ideatifdarticniofRM)istavede hghvieem imadnra commEARcations terminal
and a ship (mobile) server. The RFID receiving terminal can be
adhered to any part of a ship. Therefore, both the base station and
the antenna tower, which are installed on a mountain or beach, can
receive information transmitted from the RFID receiving terminal, and
the monitoring center is allowed to calculate the position of a ship
provided with the communications component based on the
information and distances between antenna towers.

Fig 1
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