A PCSI TI ONI NG AND RECORDI NG | NFORVATI ON SYSTEM FOR

RESCUE AT SEA | MPLEMENTED W TH A MULTI - HOPPI NG

TECHNI QUE AND W THOUT USI NG GLOBAL POSI TI ONI NG SYSTEM

FI ELD OF THE | NVENTI ON The present invention

relates to a positioning and recording information

. SYBOSITIONINESAND RECOTRDINGINFORVIETION S ¥ TEM POR

RESTUE QY SEA IVBLEMIONTE DR TS RS 1L - 110 EF IRRE THTCHNIQUE

Systml'iﬁtﬁm?%ﬂw G908k P(régi’ri(bﬂmﬁ;gsﬁg”fhﬁffﬂ

: but al so a positioning and recordi ng I nfornation

: system for rescue at sea inplenmented with a :

nul ti- [ ique that utilizes at |east two

%i@w transmitting, receiving and

storing data packets of the stations. BACKGROUND OF
THE nrragehipvepion relatesip atpovitioniag and eecorting bdonationesystem
earth is water that is predom nantly oceans.

for repoeat sian ghd/monoparatitlady tuowt lbulyenpasitidniigearain@cording -
technol ogy devel op, mankind is extrenely dependent on

inforthiRorO§eRM Withdit3PRRREIAG NP PosHIchiRE FRAMY.. LUVBRY a positioning
governnents' current ocean policies enphasize i'ssues -

and rébfor(ﬁ{ijg ol Rbh Gt SRNEE ¥scleG géhemgjtlerﬁ&ﬁ%d Ilvlltﬁréerﬁ Ii(—)l}]opping

Fesour ces nmanagenent, ocean environment protectl

and s . ship'.s | traditionally pravides a
technfiie 0 uffs at epstdupn ites s F R Bne refitinagn
.location and speed of the ship, observations fromthe
storing ity pasketeokihe staeBur ri ng on the ship. However, nost
- ship's logs are not useful imediately in effecting a
BACK&ROENINhOF EHFNNVENTIO&Nt occurs because the ships'
| ogs are aboard ship rather than in the hands of the

IRURT % of the surfice B B8 @Bih id WABLhEY:S G‘p%@%ﬂﬁﬁﬁi@&@;@aﬂspf
rescue on the ocean, including the obal Maritine

A %%q f %6’351% %@% : [ ity
oo r){’%é%%%%higgAgs an t%ﬁ ut o?gﬁ, tggfecl%tlﬁ |ca{j tui:yson
Syst.em ((AILS). ., Wen a ship nmeets wth msfortune, the |
extreryly BV ER e SHdn FeRer o P feopriay s Mapy ggnments
t hrough the d pbal . Positioning System (GPS), and the
currert Qeeandpoligics ¢EPhaRe PHICE REOAB Aahieyatety HEs@igdt ke ighery
di stress signals are transmtted. Because the
resourCPENARRZeRIENE redap caxpemsenierotectirmeandsoromport a ship's
position, nost shipping conpani es cannot afford to
A s ldg Badinallyfpredaent iyl natcdBr&ord o O HISpGURThLY |
the updated position information received at the
includiROBEMIRAGnE MeddSo MRl siiP SHATEIAS 8 HleSRlip ARSIfhAN of
-, the ship at the time of an accident, so there are
' . great .m k I . rescue _on . th cean,. sych as
Occmggét %1;%1% Sfﬁlgsgglé/,%{’%h%g)?tr%&q AES %ﬂeenoa{ﬁlé lipghedialelydn, o h
related to AI'S conducted by Lloyd' s Register Research
offectipg presche SR é§h1d3l?§iﬁlléﬁm§"6ﬁs&%°%§ therfbipst 1Qgs @i algprd ship
i ncorrect nmessages about the destination, speed,
rather than in the hands of the rescuers..

At present, three systems are used for rescue on the ocean, including the Global
Maritime Distress and Safety System (GMDSS), the Ship Security Alert System
(SSAS) and the Automatic Identification System (AIS). When a ship meets with

misfortune, the three systems send out emergency distress signals through the Global
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10 direction and so on of a specific ship at a

specific time to adequate determine the ship's

position. Insufficient nessages are often the key

factor leading to inefficient rescues on the sea.

U.S. Patent No. 6,778,809 B2 published on Aug. 17

2004 titled "Mbile Network for Renpte Service Ar eas
Eﬁﬁﬁﬁﬁé@?Q&hgg@@g%h@ﬂﬁﬁeﬁ&éﬁbﬂ&a&ﬁanﬁyaﬁewﬂanthS

met ho or transmtting and receiving data in a
m&gg%%fd@@&%y@hgggkgﬁmgﬁﬁ%@rk. The system i ncl udes one

gg " ednn'l e stations for transmtting data in a

ot iegtir i S B e B R ana

e 8 S e
speirereBeL R BTl o PP s 1

ety i
thie sars asethe yeat pasitiomrof thyr shird tl‘semnbesox?agl aé‘ﬁ%%‘@f%ﬂ%ré outa. .

conmuni cate. Furthernore, the relay nmeans has t
pifeqy thiswkeagn Rrsolsl @ntbe odeanTiveh dpdenyst ?f/f‘@% R fersgﬁ% arcas,
away fromthe destination resulting in an excessive
o1 OBcsE RN elata@nd AlBeondrmadiydatidomRedifitdiaserssh o insieales
when the relay count increases. 2. Al the stations
maﬂﬁﬁ&téﬁa@ RisREiciatbenddRcnatssamn pbot é deginatipiespeed.
ships all the time so comrmunication is often

d{rgéu%ﬁ Thd iMoot 2 specific ship at a specific time to adequate determine the

ship’s position. Insufficient messages are often the key factor leading to inefficient
rescues on the sea.

U.s. ?afent No. 6,778,809 B2 published on Aug, 17, 2004 titled “Mobile
Network for Remote Service Areas Using Mobiie Stations” disclosed a system and
method for transmirting and receiving data in a m.obile communication network, The
system includes one or more @obile stations for transmitting datain a mobile digital
network. The mobile stations are configured to -ac_:t as buffer/repeaters by storing and
forwarding data signals until they are received by a specific destination station. A
relay mecané, is utilized in the system to form the mobﬂe network. However, the
distance from one station to an adjacent station in an international shipping route is
usually too far‘ for the ships to effectively communicate. Fszrthexmoré, the relay mcar.é
has the following problems: |
1. The data origin is too far away from the destmétian resulting in an excessive hop

count, and the communication efficiency decreases when the relay count increases.



Based on the foregoing problens, once the data
signals received froma ship neeting with m sfortune
are not sufficient to identify a ship's accident
position. Finding a way to obtain a correct position
for a ship's accident is urgently required to affect
timely rescues. A need therefore exists to provide a

2. %Ffﬂeis%ioﬂginatﬂg shiBFRE Y8 aleHoP OB RA ¢S WL Mips all the time so
i nplemented wth nmul ti - hoppi ng techni que: rat her

corbinamicathvatis eftecioienyitighiobal posi ti oni ng system SUMVARY
OF THE.| NVENTI ON . e pr | :
rrayg%lsc‘3d |0§3T5F #Ohegﬁléllgtpr%le%g’l %@8 O[E{:/ %gﬁ s%gliaé{n%chig? @?%\ég @ ship
meBitfg Wislemidienoeareamd sificeapabidentiof a siip’s azdident position. Finding a
" mul ti-hopping technique tqQ proyide sufficient _ .
wayriesebitfas AFEtHPOSHOBIRTECIEP F 87CI5E5 ST BIIN G RITEd fo affird timely
res@les S&aneed therefddE RIS ROpiRiRNa $oRAGHInGfant NechERE ERformation
Invention, there is provided a positioning and .
systeat dmplemgnted frathnat thelfi-hopping teghaique sthge than dakgrescuing global
W%Fﬂ?inéwﬁﬁe positioning and recording information
PO S i mpl emented with a nulti-hopping techni que
SUMM ARY DOUrTEINVENTDBNI posi tioni ng system and at
[ east two stationﬁaaae required. where e [

ch.said

st al Reoproples eh ol V@ém»f_egl%aﬁw%rb&s%@g?&yaa%f&ts%hat does
notOfiset 1R &PLINANT LdpaPldObY diilgiddla MARIMYpaRL Le@Rniginé to provide

| nternet access for nobile vessels, the information
suffibiouitmesaagas shaat Flynwiseknigr pestiéednaeandirpicye data packet s

b_e! e nsllg ttcl) a ag LAt ﬁ]@%r%%tain{?éﬁi%ﬁ,t ﬁ]etteei?,ni)g%]\qaéd ¥ positioning

being stofed”i n-tenporary repositories of ‘the
ands trédordifig  infohmatiyns sgswene dp riesua git atea) edsteionéef posgtbning and

station, representing.a ¢@destjnatipn stat.ion,. .
receidifigr UPIRAURE pBSIT égflwgwngﬁ dw&ﬁ cd rWr‘ﬂhfhé)BP]ing ptechnique and
with§MtivsHie oRIbEl SRMoniHA G StetnOardl 2 kRS SWoRERIOME the défuired where each

packetS."into applicable information for positionin

saifingtatiop [teansroits, Ireceitestang rboree deh RaglasY PS igstations -‘Ehmugﬁ digital

co&%ﬁﬁ%&tﬂnva%d %&%p#(ﬁ%lfgﬁmgﬁYé R8s theliRRrRANH But cach station
software, ‘and confirgured to transmt and store data

beipgphoetsed int@dsi gadkietsrtementosition dr@athe thte eyldetgmporarily being

conprising neans of transmtting and stori.n
st PR o b s B sSete 5ot Slg A6k one fixed
stalibt, T fpp@Bidg St alel@soRY sthksin) gedrh@ishap Hiopgingokotveare; and a

receiving and storing the data packets in the second .
coramgnieationcdevissi sl eaniierrsASo PRIGSRGHCEIMe dfparicialnfofpplicable
i Vi Stor Uk hbt b i d eesh i espective
R B e
cothinenitatioit davixei dnd th¢ Abpming byftwaenand: ¢rafigorsdi tagransmit and store

software; transmtting and storing a data . fr
e B A RGBT EP B0 B SToTHR PR S gl pransifl and
stofih@Uhi@pabietd FoM0a e rhaidipi si@ios b tseeind;andabied wiobie atations by
storing the data packet in the third nobile statio .
using e hghping el rsr eing bl HeRnEbs datgPariet Wt‘h%ﬂcgﬁﬁ“d third
'mo%{lé) %faﬂgnsf HEARAGKe géltﬂgmﬂﬁ é&ﬁ{ Sevfit QMrhfighiftidls M d idgefeedback
station to the second nobile station by using the )
dath ppgkensgran fewacend aad dhirdwebild sigicantd e drstmepbilastatian By using

kets in the dest.inatj . st atlon. ' -
R0 e St ofen SRy AL Al e S B b

individually. The fixed station may be at a port or a
buoy station. The nobile stgtion may be nounted on a
shi p. The destination’station may not only
recei ve and store the data packets but al so process
the data packets into applicable information. The
data packets may include the identification codes of
the nobile stations, and the tine and the | ocation
when the data packets are transmitted and received.
The digital communi cation may be affected using the

| EEE 802.11 standard, radio




transm ssion, infrared transm ssion or Wrl dw de
Interoperability for Mcrowave Access. The tenporary
repository nmay be a disk or a network disk. The
identification code nay be an I P address. The
position may be shown using |ongitude and | ati tude.

Stafiqa tgy éli‘eathﬁédk‘é{ﬂé’ RPN Y usHiEphE BAPRIPE SRIFWATE Tecqiyipg and storing
thd rk%tadzata&epaiﬁk%s tHiny nlfb%ﬂp' fafoh 1RGEA R bBfunication devices;
hexadéci nal he data packets may conprise .
transivitiorest andrﬁtqrmgdﬁfrrﬂvml@iﬂtwmhets fremntbbitind reetaleistation & e second
. naV| t|on fornatlo
méggglﬁﬁ%h@ré b Y ysingd the S%)é’(len Sgﬁeaﬁn&] jying 61{15 ts{{)a X% lﬂ,e c}sait]at packets
1nﬁ&ynwmﬂum§&mmmlstance fromthe waypoint, the
estimated tinme-of arrival at the next waypoint, the
di stance off the route. The present disclosure
also relates to a positioning and recording
informati on nethod for rescue at sea characterized in
that the positioning and recording information system
for rescue at sea does not use the GPS and is
i mpl emented with multi-hopping techniques.to
transmt, receive and store data packets between at
| east one fixed station and nultiple nobile stations.
The nobile stations transmt data packets to each
other and store the data packets if they are in a
signal -transmtted area. The data packets are
transmtted between the fixed and nobile stations
~through digital conmmunication and |Internet access for
nobi | e vessel s. The data packets are used to record
positions. The system conpri sing a first nobile
station, transmts data packets to a second.and a
third nDblle stations, stores the data packets and
recei ves and stores feedback data packet s; t he
second nobile station, transmts data packets to the
first and third nobile stations, stores the data
packets and recei ves and stores feedback data
packets; - the third nobile station, transmts
data 'packets to the first and second nDblle stations, -
stores the data packets and receives and stores
f eedback data packets; a fixed station, receives
and stores data packets transmtted fron1the nobi | e
stations. : _



The system according to enbodi nents of the present
invention may transmt data packets using a
mul ti - hoppi ng techni que that is based on the | EEE
- 802.11 standard instead of the G obal Positioning
Syst$n1 Wthout the huge expense of using the d oba
i he Sxehepdapebidmitation pay bayraan identifisptionecogp individually.

Posi
af f qnd fiteq Lh@tsihy baktd pPdRLS S| 9aabs frequently. The
systenwhay inprov% tﬁ%‘connﬁhﬁc%ggo%'efficiency of

t he The mwbrlk statigr maehe ecumnied bn tilkipul ti - hoppi ng

t echni . Theref.ore, whenever and rever ,a sh

ncci b SPtsadF SEGGH ey MO P et el 51 ot BockBes but aiso
préessabedampadietsiitienbplidabld idrfen. at est data packet

thah,is transnitted»gﬂp recei ved.. The identified )

| ocdfF GA2 Ragkebemay guhidehy Wgalifation eedes gb dlermeftilesgtions, and
thd RRE ML \ fohd CARMitid

R AR PP P ST Rk Ehio preloea.

advahe digdal conundrdeation esy bk affhétsd byingethieilBRE i8A2 .4 hetandard, radio

L fal- ik efailed d i Ml b .
N -

dramhmgﬁmpﬁkgmigM&nﬁnﬁzaghammaﬁaﬁ@b@kﬁhgk?hips_

transn tting .and recording positioning information

Wi tﬁﬁ%ldf’? gﬁ%tl%’?rﬁ%qﬁ‘ﬁﬁﬁe g[Pa‘@‘d§V§5t-emfor rescue at sea
W apditonRBPb o WAGR Yl ARCRAMAOCE Wi th the -
present invention. Fig.2 is a diagramof a first
enbodi nent of a data packet used in the positioning
and recording information systemin Fig. 1. Fig.3 is
a functional block diagram of the positioning and
recording information systemin-Fig. 1 in a connected
network. Fig.4 is a functional block di agram of one
station in the positioning and recording i nformation
systemin Fig.]. Fig.5 is an operational diagramof a
nobil e station noving and transmtting to form.a
nmovi ng track for positioning. DESCRI PTION OF THE
PREFERRED EMBODI MENT Wth reference to Figs.1
and 5, a positioning and recording information system
for rescue at sea does not use the GPS and is

i mpl emented with a nmulti-hopping



techni que in accordance with the present invention.
The system conprises at |east one fixed station and
mul tiple nobile stations Each station] 0, 20, 30, 40
transmts, receives and stores data packets using

di gital communications and Internet access for nobile
ve I , gghg arily stored in
tesnlgjgrdztraf-g?lg%%@%_ggl es (%)S d@fﬁ@@ﬁ? {S'ons. The nobile
st atlicolas fackatsmny bel binaryp actideir shet lexaddagnalmobi | e

stagio and store the.data packets-if. they are ip.a ..

i ohe 987 RS T cpIiEe PPHERLY S PERFEH R PTvR e obild stations
ard @aghpsone fixed station that is a destination station

and nultiple nobile stations. The system conprises

opelst fav¢gasipe dafonatipns max tcopphist eowibat sased. 19Tial number of the

oo SRR RRRp IR ERb BB Uit By Sy DERA G he ne

wdypoint) thehbBstgncgodfl tht ramsm tt ed area of the first nobile
station 10; the first bile station.10 transnj.ts.and .
ot OPSPIEA! disrlosiyrcilia T8y o 3 oiaiiond BBy gomation

metkbd for kd3eud &isesl chRd threze iR ilia@ he3fbsitfoning dn&ecording information
signal -transmtted area of the first nobile station

sysem fpheesaiec i Hewi 1 use e GRS 20d dnimplpmeriedryth raulti-hopping
te(%l{lﬁ]%l Of3 t?hglsﬁ‘lft,af%%gllvé afld3 %&aﬁfﬁ g?&k@ts%ﬁb&hsat :i'é%sfa&% ﬁfoed station
to 0 when t on

e first nobile station e sec
andohiltipde siohilé gati@G. Endmbbila datiopl itdansngit dath packd® to eadh other and

receptions of the data.packets 11 and,12 _
s SF0aF Jppts i el Srd B E R R B Ty gackers are
trafénditte® Betdkeh RN SiREd Sn@RMbIE GtEidnd HRowdt dighaCkimdkcdton and
- the third nobile station 30 in a-signal-transmtted
Intgingipacsesst o mobilsnepsstsatling rlatagpackete akeBwALoFsEATH gositions. The
sys?érﬁ%rﬁgriﬁgg also transmts and stores the data packet

22 to speci fic 20nmobile station 40 if the specific

o bifirg ieetaleiseiod Oransmitndath padkegnah stooad and ¢ thed raoleke stations,
of 1the second bile station 20: the third nobile

stofs b GFBERARART e TpAt B BRI B PR 1 ecei ve
anghsStebed ivdild adtaionatliednsits?data packdid e U fight ABOIthied mobile
station 30 and the specific mpbile station 40

stafipngn spep therflptanagkes prbigpeivee a9d sloreydesdbpek data paghetsy

t hghesSgaANEoPRD KlaG oS t @ik Afts %ﬁta\/\g&'ﬂetts hEYih€ Gftstf AN second mobile
receptions of the data packet 21, 22.
stations, stores the data packets and receives and stores feedback data packets;

a fixed station, receives and stores data packets transmitted from the mobile
stations. |

The system according to embodiments of the present invention may transmit data
~ packets using a multi-hopping technique that is based on the IEEE 802.11 sténdard

instead of the Global



In the same way, the third nobile station 30

transmits and stores the data packet 31 to the

specific nobile station 40 if the specific nobile

station 40 is in the signal-transmtted area of the

third nobile station 30; the specific nobile station
Poéigoﬂiﬁg §t@rﬁ eWYtﬁéuﬁﬂgh géqsé Beusia! de BRMSEPostIonidd ystem,

speci e statlon 40 transmt1s and 5stores
shiﬁ)@euhpamks miau’ be pae keaff@@ twmrmnmttand opcﬂatﬁr signads frequeptly. dive
sys%gm TTI%.X 1%%1&)%6 accl%%gnuné%tlog fff c;of‘iac%? P%ﬁs ok Itn%pl%{nérltéleWI’[h the
- mibdehuesng féuhmqll&i Thérefiré, GV1Rndr aROwh@6ver 4Q@hip=Qcitient bodums, the
a networ k taopol ogy Eventually the fixed statLon 50,

infgrpioninecdsd duishy HAPYIRRS baPledd Theolabrisistanik it &
traBQﬁtt?@&rﬁi 1@@&%@ Fhi ;deﬂr@ﬁed]igeat]%ﬂ ma%l)e chier 8 3he d?lélasteg %smon 50

ter the data packets’ 3, 14, 21, 22,
IeﬁmhcaBbeaﬂbdgim@nedﬁgﬁﬁﬂﬂuously transn1tted The
obi L e.s S 40, have t-enporary

F one of the stations 10,
20 At&ﬁdanﬂ ad\mﬁ@gsS amdt fhatmles bf)mmneantlbm i the ¢altowame ddteled

t he aCC|dent occurred is identifjed in the
descgpiPbYY! RRFOTRE IR PRAHFCIY RGN [JK ek B CORRINCHOR W@waﬁﬁwmg
dﬁgﬁnfgz 23, 24, 31, 32 received by any of the other

%lonslo 20, 30, 40, 50 to facilitate rescue at
Flgb@ a diganimfof maténle slops ﬁrajlsmutgna agghigeqding mesitieniag information-
ac

wnﬁ% fk rgtsezncpo:(ll}men% ’0{ a %Stel% f({r %Sgu%gtcsggﬁ &h %@l%—iﬁgﬁ%pru%teg}grﬁ%ﬁ\e in
ac@rddnee(adbmméseﬁymanm A data packet coul d be a

24-bit code if_it Iude |de tifi on code of
Fige lsf'tﬂé{@%?‘mi’éa léﬂ&ml?@ Bt g (S%t ?}d‘é‘?‘f GRS PR UPRRRHEA
reckRfn SAIGRAGKsicklin 18,113, 14, 21, 22, 23, 24 31,

iI's transm tted and recei ved and the p05|t|on wher e
Flg ’h@ aofamalopdchl@ctk diggramf tiRppgitioniag apd recordinginformationgsystem
: t d received. The position is shown
1n§? %Hh%?ﬁ' ggpﬁ?ltude For exanple, a data packet
F1glzﬂ.1starfamsiamhltm@bkamag‘rﬁ)m3)5w anatiddeio elndyesitidBing 200 tecatdirtg
, -froma nobile station 10 coded as

lnﬁgﬁﬁwésﬁﬁﬁﬁgl ilng a hexadeci mal systemwould be
Figl PR Gh BhERE6mP DEERPBSAERbbileIRRichihdlind ehfd&ﬁnﬁhftﬁnghto form a

represent the year. The fourth bit represents t
mayingttrack firepopitipRingand si xt h bi t s 25represent the day
DIRCRAIBOR- TR iR ERRE ARG BINIBNA S T epr esent
' With reference to F:gs I and 5, a positioning and recording information system

for rescue at sea does not use the GPS and is implemented with a multi-hopping
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hour clock. The ninth and tenth bits represent the

m nute The el eventh to eighteenth bits represent the

identification code that is the LP address, in this

case 197.13.24.05. The nineteenth to twenty-second

bits represent the east |ongitude and north |atitude.

The last two bits are a confirmation code for the
ted@lqhe Ragkeidadck, wiliRthe pidsent dyvedtinn. ZBs s@8m GRuprisgsat kgt onc

The confirmati on code reflects the transm ssion state
ﬁ% <8 Gat AuRBRKEsLIS biatidas. EAd: stdfon] R R0, AR 40 2Bpsrdids,

, 32. "00" indicates unsuccessful transm ssion,

ré;e%%s ah? gtloxcegtd%% lpﬁ%&%ﬁz% _Lrﬂligiia! aal$s4tdas amlGlter 2 Access for

indicates a retransm ssion i s being perforned.

Furt her ach. di qi - RAGKS osikdries of
gl el TR GBFEGE Bl eorkil KA PpRARK T Hopos

; may - be encoded with
~encodi ng technpi ques such. err e '

(hg BB LEs B AR FHE B REs St e SAons ana
restricted to_the foj mat and content of.the_ bj

o s R SR RSO S T e, g oofts w

€
reference to Fig. 3, a way utilized to transmt. an

lest: onefitduestatian Ahap dickdasgnajipd stpgion qug m&&@ﬂé&%}% g]fa&%%ﬁ- e
24, 31, 32 is described as follow the first nobile

systeat doonprik&s dpeamsk atepsofli nf oonation into a
transmttabl e data packet 1511 by an appl-i cation
pr og R mbbil@ stadien [0 eabmirobid gorss dicidet packet $1 Brascene
data packet 11 in a tenporary repository 2 and

b BOSH st ipgedBiAd Rake bialidn 20 Brin tHeeidnak sansmittsidlagea of
station 10 to the second nobile station 20 by a

‘ th@qggci &%%Ia}ﬁ%ﬁ & e ANCAHEOHRAMRI 1CatnNitdamd stRedibe tite

secon I'Te station 20 stores the data packet 11 in
the tenpara | 4005 WeFnidf H8hild SSRIIONGinlNe tibeal-

p@%ﬁ%ﬁﬁ@éﬁ%%%ﬁM§§€§%§§i, transl ates the received

transmitted area of the first mobile station 10; the second mobile station: 20 and third

mobile station 30 transmit feedback data packets 13 aod 14 to the first mobile station

10 when the second mobile station 20 and third mobile station 30 confirm receptions

~ of the data packets 11 and 12 respectively.

Subsequently, the second mobiie station 20 transmits and stores the data packet
21 to the third mobile staiibn 30 in a signal-transmitted area of the second station 2(;

the second mobile station 20 also transmits and stores the data packet 22to a specific

mobile station 40 if the specific mobile station 40 is in the signal-transmitted area of

the second mobile station 20; the third mobile station 30 and the specific mobile
station 40 receive and store the data packets 21, 22 the third mobile statiori 30 and the
specific mobile station 40 transmit and store feedback data packets 23,24 1o the

second mobile station 20 when they confirm receptiqns' of the data packet 21, 22.
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i nformati on and the information about the second
nmobil e station 20 into a data packet 21 through the
hoppi ng software 3 and transmits the data packet 21
to the third nobile station 30 through the

comuni cati on device 4, the third nobile
station 30 stores the data packet 21 in the tenporary
r eRASe QF¥ w29 2ha ifiRrmbteieelabmd0 frynsirie and smeniicataiagmcket
device 4, translates the received information and

3 1t %ne sggcgfz%%bﬁ’@ tQthﬁuﬂO it 148 speldificOnsmRislGos Hals io the3fknal-

at a pac 1, whi'ch includes the information

tr%fa]p{t{%g pica g'fgn &I%{tf‘ﬁlbﬂkssta]tgn 380he SRciRMGR stahen hOBih Ng

FARSM 16 the data packet 31 to the
next specific | d
ropBYRART @a&eﬁ&?%&ﬁﬂ&%@ b S e ol Mo an

represents a deSt t Qn S atl on event S
sipmaloaivar feibRunel ot coppiny £ BrSHtRE ol Riel sl BRE! P

11, 21, 31 are contlnuousl trans tted st or. e
datﬁhepmmachetﬂl 12413, 3%, %1 ”?’e?d%??t?’dr %a%?f"ftg‘i%beg”ﬁc
recei ving by the comuni cati on device 4 and

muliphstaipas 10,16, Hatd Fde keme myyorfopokoey; kygtually, the fixed
applicable informati on by an application program 6.

SESET®, fhiads statihainefativthengeesardndisiveiie dan Pedaisy’ e
nounted on a buoy or at a port. The nobile station of

13, ha DI ©5ent 24 Y e AfRA e GdlathabietsToLrTL, ¢8, 18025 283 24.1¥1,
t'he’ ndbi1e station is mounted on a ship, the data

gfgr%‘éﬁﬁtﬁmwéﬁr RELsnhRIP Th@ﬁoﬁi@é’étﬁfbhh on Jonf@AUcahiOoBmporaty
as e course, the speed, the serial nunber of

cur.r ent t 0010, kb enderyR Misforfub
“@@Fﬁﬁ@f%ﬁ?%fgﬂyi:o%???ggﬁgaggg%émngit Waypoi nt , t he ©

th:LGSgcl:a%gr? g\r eere fef actca %ntro%glgrree’d i€intified in the ne‘fwork topology by the

Tatest data packet 11, 12, 13, 14,21,22, 23, 24 31, 32 received by any of the other
stations10, 20, 30, 40, 50 to facilitate rescue at sea.

With reference to Fig,1 and 2, the data packets 11, 12, 13, 14, 21,22, 23, 24, 31,
32 are composed of multiple bits and couid be binary, ocfiai or hexadecimal systen_xs.
A data packet _couEd be a 24-bit code if it includes an identification code of a station
10 sending the or;'ginal position, time when the data packet 11, 12, 13, 14, 21,22, 23
24, 31, 32 is fransmitted and received and the position where the data packet 11, 12;
13, 14,21, 22,23,24,31,321s transmitted and received. The position is shown as
longitﬁde and latitude. For example, a data packet 11 transmitted at 10:3 S5PM on
December 30, 2005 at E130°, N30 ©, from a mobile station 10 coded as 197.13.24.05
using a hexadecimal system would be '?DSCIEE 623C50D1805821F01. The first three
bits represent the year. The fourth bit represents the month. The fifth and sixth bits

represent the day of the month. The seventh and eighth bits represent the hour ona 24
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 inditated uacessht trangmissiopt andy 04t Rficpigs a retran

Wth further reference to Fig.1l and 4, the first
nobil e station 10 conprises a server 8.a
comuni cation device 4, an antenna 7 and a power
supply. 16. The server 8 conprises an operating system
15, hopping software 3 and a tenporary repos]. ory 2.
The operating system 15 of the server 8 transmts the
ol i TBkd QAL aRe wnii bies Epresht BO nripie) Bresleypith fo dghtegnth
t he hoppi ng software 3 through a transm ssion nedi um
bit dofes LR D BerfloRiRACIE halh rd IPaiareit. so tiheradal . I52UKSY
to the tenporary repository 2 and stores the data

packet L Rakh Eﬁ&)@{safa J-8P@8 L@ IdheRude and north latitude.
Thgi %F%ﬁé%usnbﬂg% e opeﬁ%?fng systeﬁ?lS transmts the

TR RASKSE L d0nbA, GATRMEak) ppelad] e 14, Bnd, 22,23,

er forwardi ng the data packet 11

t th tati by t et .
24 Bl San BT BB o B AN L2 o Aoy d et

evi ce

and antenna 7 of the irst nobile station.. egei ve
1705844 gt RecE . Bh.oih SLHEY edsrus e i dnoagh o8
packets are stored in the tenporary regosLtorg?z and

PEPRP Féf8fence

to Fig.5, the data packets fromthe first mbile,,

pesfoahid Fudiferane, cahtdigiualiibd att pasksinile 12d 3t b 6t e 23, 24
stations by the nmulti-hopping technique in the

3 53b ahale bh@Rsdikihedcriepecniueyarhaakiry detstpved by
the fixed station 50 that is the destination station.

c%%!&&&: doags, Tk Shcoimiith@nRiiat dronoth@sthieed s tho firmgt s gontent

ransmtting the data packets, the position of the
of e s PR By PR PR 2% on 50 The fixed station
PPN T E TR PSREIIgh 1 o7 Be o mcuied sore g dee
PRRES4 R b7 Shgar isshidars LR e aBnr P ed S0 a

entified so a
rescue can be started wt houl&Oﬁggtlio%yihto a transmittable data packet

the first mobile station 10 translates .,
11 by an application program 1 in the first mobile station 10, stores the data packet 11
in a temporary repository 2 and {ransmits the data packet 11 from the first mobile
station 10 to the second maobile station 20 by a hopping software 3 and a
cérﬁmunicatién device 4;

the second mobile station 20 stores the data packet 11 in the temporary
repository 2 after receiving by the commurication device 4, translates the received
information and tihe information about the second mobile station 20 into a data packet
21 through the hopping software 3 and transmits the data packet 21 to the third mobile
station 30 through the communication device 4;

fhe third mobile station 30 stores the data packet 21 in the temporary repository

2 after recetving by the communication device 4, translates the received information
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The present invention utilizes the multi-hopping
techni que instead of the dobal Positioning Systemto
transmt data packets. Accordingly, ship conpanies
can afford to transmt signals frequently. The
present invention alsO inproves the 15communication
efficiency of the network by sol ving the probl em of

9%1%%&&&4&1&%0%@&31@@1%%@ SBORNBTIntcondanpagesti pbichl |
When a ship accident occurs, the | atest

mc,qugieos rtkrl]'a%)fog)r?%ﬁo%c&' L obil dA@ndes omat b tatHopping S
e real situation conpared to that of the

so%&lméfy’a a?nrdttfan 9 éle\ﬁat]ra g)g;\tq(% L3 lgtr@ 2%621%)@ E;ﬁ&ﬁi@%d@ﬂ% REHLN 40

doseri bed t i I'nvention has been
i n. connection with a preferred 20
&Wﬁﬁﬁ@nWﬁ%?@%g‘m%hanges and nodifications may be

made wi thout departing fromthe tr Li e
of 2 fixedgtasion AP thah FFSEEH2 8?&88%% hﬂéﬁg} ﬁazmig%@%w%?%@
claims intend to cover all such changes and
davopickets At,i2on¥! afkarmhedatanecksss Hi 21 ahds E‘Hﬁ‘ém%"fshf tﬁaémmted
invention. What is clainmed is:
stores the da‘ta packets 11, 21,31 ina repository 5 after recewmv by the
communication device 4 and transiates the data packets 11, 21, 31 mnto applicable
information by an application program 6.

The fixed station of the present invention could be mounted on a buoy or at a
port. The mobile station of the present invention could be mounted on a ship. If the
mobile stat:on is mounted on a ship, the data packets further comprise navigation
information such 2s the course, the speed, the serial number of current Waypomt the
distance from the waypoint, the estimated time of arrival at the next waypoint, the
distance off the route, etc.

With further reference to Fig.1 and 4, the first mobile station 10 comprises a

server 8, a communication device 4, an antenna 7 and a power supply 16. The server 8

comprises an operating system 15, hopping software 3 and a tempotéfy,repository 2.

_ The operating system 15 of the server 8 transmits the information about the first

mobile station 10 to the 'hopping software 3 through & transmission medium 9 to form
a data packet 11, transmits the data packet 11 to the temporary repositérj? 2 and stores
the data packet 11 in the temporary _repository 2. Simultaneousiy, the operating
system 15 transmits the data packet 11 tolthe commuunication device 4 and antenna 7,
and further forwarding the data packet 11 to other stations by the communication

devié¢ 4 and the antenna 7. Besides, the communication device 4 and antenna 7 of the

10
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1. A positioning and recording information systemfor
rescue at sea, wherein: the positioning and recording
information systemis inplemented with a nmulti-
hoppi ng techni que and without using gl oba

positioning system and at |east two stations are
required where each said station transnits, receives

ﬁ%l{] %P?lgﬁoé’tﬁi%n 43L2-RAKEIRIREs #0€ ofleAdthins. THITOMGRA data

conmuni cation’and | nternet access for nobile

p%ﬁ%‘% %%g)a&ﬂﬁ tﬁ%q%%%%ja%go s"i’LJB&“i alﬁiaa%]tréfsﬁﬁﬂté?ﬂo Reengations.

SR IE a eLs bel ng position data, the
packets orari inNg. stor '
repd e fgﬁ%’-ﬁe & iR bRl B Sy b TR Ve
at |least one fixed statjon, representi.n o
CoBEIRE TORTSERE SHST SIDT DIt G GBBYTIRE SRS BEng
a comuni cati on devi ce, and configured to process
sigad eiameitiheras pabken@allntescEHpM BABKE THREIET N or
pQS|t!onyng;’nuItipIe mobi |l e stations, each .
desvirmidnsiatgn Sinespettst webosision Oermsinedng ¥ EETIRE
hoppi ng software, and configured to transmit and

st RfSadiada fRavkebS of hedirsinghit statierBptiddis taek sgn Rehe
system conpri si ng nmeans of

identified by the fixed station 50. The fixed station 50 processes the received data
packets into applicable information for positioning. Therefore, when a ship accident
occurs, the position where the ship signal disappears can be identified so a rescue can
be started without delay.

The present invenﬁon utilizes the multi-hopping technique insteéd of the Global

Postiioning System to transmit data packets. Accordingly, ship companies can afford

to transmit signals frequently. The present invention alsc improves the

- commmumication efficiency of the network by solving the problem of excessive hop

count and no conection among ships afl the time. When a ship accident occurs, the
latest information received in the destination station is closer to the real situation
compared to that of the prior art, and the rescue can be started without delay.

While the present invention has been described in connection with a preferred

embodiment thereof, changes and modifications may be made without departing from

the true spirit and scope of the present invention. Accordingly, the appended claims
intend fo cover all such changes and modifications within the spirit and scope of the

invention.

11



transmtting and storing data packets from [

nmobi | e station to second and tﬁi rd nobile s?a“ :)ﬁts by
using the hopping software; receiving and storing the
data packets in the second and third nobile stations
through the communi cation devices; transnmitting and
storing feedback data packets fromthe second and

What i dighnialis] e stations to the first nobile station by
using the hopping software; transmttin an‘ghsrg-gri ng

1. A positidrang andkestorditgninfrmateR Sy ‘Hirf’sé’u%f“gs(e?’on 6 t he

third nobile statjo i he: ' - :
B ?ﬁ‘de%(fﬁ%niggbtﬁ%ﬂggl OB R Pl
[ .stati.on.throu ' Wata [ ;
hOPPttfrgatﬁ%hﬂlﬂ"lq g Wug {l%"gg lgffg?%?‘ eé%gaca gﬁ%ﬂgﬁ% glgdlz\élt ge? rom
%[}Eﬁg}vhr g%ti?(])%? e%etiﬁi?eﬁ' & Eadhhgidseapndranmhli, eceiat kodh
S| gg e hopprng software; and receiving and
stores d2fa! Iﬁgkettbgf glatatiprcikasushidicitd eotlasnication anl Isteandt apcess

for mobile vessels, the information about each station being processed into data packets

being position data, the data packets temporarily being stored in temporary repositoﬂeé
of the stations, the system comprising
at least one fixed station, representing a destjnation station, COmprising hopping
software and a commuﬁication device, and configured to process received data packets
into applicable information for positioning; |
multiple mobile stations, cach comprising a respective communication device and
the hopping software, and configured to transmit and store data packets in a signal-
reception arca;
the system comprising means of
transmitting and storing data packets from a first mobile station to second and
third mobile stations by using the hopping soﬁWare;
receiving and storing the data packets in the second and third mobile statibns
through the communication devices;
transmitting and storing feedback data packets from the second and third mobile
stations to the first mobile station by using the hopping software;
transmitting.and storing a data packet from the second mobile station to the
third mobile station by usi_ng the hopping software;
receiving and storing the data packet in the third mobile station through the
communication devices; _
transmitting and storing feedback data packets from the third mobile station to
the second mobile station by using the hopping software; and

receiving and storing the data packets in the destination station.

12



2. The systemas claimed in claim1, wherein each
station conprises an identification code. 3. The
systemas clainmed in claim1, wherein the fixed
station is set at a port. 4. The systemas clained in
claim1;, wherein the nobile station is set on_ a ship.

2. T syJiB@ 8 YRieed Bsclainal eltbréin cothustation commises an idgatification
destlnatlon station processes the received data

COdepackets 6. The systemas clainmed in claim1, wherein
the data packets include information as the

3. plﬁ‘f'agg%tg,'[n;e{ ) 5{;8%‘?? 1 3L hORRed drifh i8heN« bfpordat a

Frere tha gat S recei ved and the position
re ans d.
4 TIE sy b G ey GPRRG S ERGe SR
stations transmt data packets using the.lEEE 802.
5. Tlst synicter a, claimeil o elatmhi yhergin th‘?]fl?%lpéfg"f{ TR eSS ¢
Wor | dwi de Interoperablllty for Mcrowave Access. 8.
receivB@ dsi phe@sas claimed in claim1, wherein the
t enporary rep05|tory is a disc or a network disc. 9.
6. Tﬂde,?n 1&MiASd Gh BlaiRd, Wheroinathed@ta patieteinnlutih gnformation as

Ication code is an | P address
the identification codes of stations, time when the data packets are transmitted and
received and the position where the data packets are transmitted and received.
7. The system as claimed in claim 1, wherein the stations transmit data packets uéing
the TEEE 802.11 standard, radio techniques, infrared techniques or Worldwide
Tnteroperability for Microwave Access.
8. The system as claimed in claim 1, wherein the temporary repository is a disé ora
network disc.
9. The system as claimed in claim 2, wherein the identification code is an TP address.
10. The system as claimed in claim 6, wherein the position is shown using longitude
and latitude.
11. The system as claimed in claim 6, wherein the data packets are composed of
multiple bits.
12. The system as claimed in claim 6, wherein the data packets are binary, octal or
hexadecimal.

13. The éystem as claimed in claim 6, the data packets further include I;avigation

information when the mobile station is set on a ship.

13



10. The systemas clainmed in claim®6, wherein the
position is shown using |ongitude and | atitude. 11.
The systemas clainmed in claim6, wherein the data
packets are conposed of nultiple bits. 12. The
systemas clainmed in claim®6, wherein the data

14. PRCKSER A" @aificBah YlaiR B advh@émh&@(mimtmIlnfomlﬁlonTlheludeS the
systen1as claimed in claim®6, the data packets

furt ?e%r 8 rﬂa? LB G WakoRA, tho fiRtmed from b eaypdiat, the

COULRE 5P Fon s set ‘on a shlp 14. The system as
cl ai ned in 13 mher e rout
e“HPﬁF%PHﬁFﬁaﬁ“mﬁe tWﬁ?Pcourse spéhgébser?QNI%unber

of a vvayp0| nt, the d| sta ce. f oi_nt

15. Blat syiteneed alaimeddn climily # eﬁ&lﬂ‘ﬁiﬁgxﬁg 9%{}68'; Or{%a{"nyog'
the distance off the route. 15. The system as
claimed in claim1, wherein the fixed station is set

on a buoy. ABSTRACT

14
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RACT A positioning and recording information

system for rescue at sea inplenented with a

mul ti - hoppi ng techni que but not the G obal

Posi tioning System (UPS). At |east two-stations

transmt navigation information to one another in the

formof data 5 packets. The data packets are received

and tenporarily stored in the stations. The steps of

transnitting, receivi ndBYIRAEdring are repeated to

forma network topology that records a track of a

st q% %@s@ﬁgﬁyﬁn@q@mai sifbpnathepsttrh éorsticpe atset inplpmepted

m stfortune at sea, the | atest data packet transrrittgd

by the shi r%’- e5d GiodE Meioninh SystendGPEh Asfleast
Wl&%aemgﬁﬁ %Jbgglg’ﬁé ent{El%?bmand'1 ;

Consequently, the rescue can be

started 10 inmmedi at el f fnk Gh&R&n e forsh 85484te
WBﬁ@PﬁﬁWSﬁI’étniaﬂg?%\}/neng% eng%%r%lar ed to treaditi'o_nal

- pagl?eéflss.’ Tiomg dgétp;cr{(ae%sl ar; re%ei%g(i Bad te&%élla}liyos?ﬂred in the stations. The

steps of transmitting, receiving and storing are repeated to form a network topology
that records a track of a station mounted on a ship. When the ship meets with
misfortune at sea, the latest data packet transmitted by the ship provides a position
pear the location ‘of the ship accident. Consequently, the rescue can be staxted
immediately, and efficiency of a rescue operation is improved when compared o

traditional ways of estimating a ship’s position.
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