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Many commercial tracking systems comprise a Global Posi-
tioning System (GPS) receiver for determining geographi-
cal position information and means for communicating this

information to a central entity.

In one example, EDC76 system from European Datacomm,
which is a satellite communication service provider, pro-
vides a tracing and tracking device that utilizes the
Iridium satellite network. In another example, a tracker
solution is provided by a provider, SPOT that is based on
GEOS satellites. Certain products, like the R35-W from
Arknav and the PT1000 from PearTrack, also offer tracking
using Global System for Mobile communications (GSM)/ Gen-
eral Packet Radio Service (GPRS) wireless networks, where
such wireless networks are available. Other products,
like Transit Unit from Global Tracking Technologies, use

Radio-frequency identification (RFID) communication.

US 20090177394 Al discloses a method and a system for de-
termining which vessel a container is loaded on using GPS
information. Independent location information that is re-

ceived from the container and the vessel is compared to

| ocati on

determine a distance between the vessel and the container.

If the distance is within the length of the vessel, the

container is considered as being loaded on the vessel.



30 ceived fromthe container and the vessel is conpared to determne a

di stance between the vessel and the container. If the distance is within

t he | engtwoabittiiesavessel , the container is considered a®ChaBrgohizacked on
the vessel. 2 US 20080186163 discloses a systemfor tracking the |ocations
of a freight container using a self contained and a portabl e contai ner
tracki ng device. The container track- 5 ing device includes a d obal
Positioning System (GPS) receiver, an attachnent nechanismto secure the
tracking device to an interior of a container door, an intrusion detection

system apd apnoabapeuclheidserseanaaggessmt herpesktkongandest ks
information through a website Inter- 10 net access to a centralized
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well as a entication information ash drive an enIrnsert it in
the tracking deviice. ihnltiHesls eventlaRoalainncandstsaami SGBsoken;- an al arm

is triggered and an alarm nessage |s sent to the user. The tracking device
i s | ocat ed°iHSTdethettdh g?ﬁ@r%ﬁﬁhﬁgﬂspt§Oaﬁ?€H¥en5geaFéaF ¢4fed on the

outsi de. JFhi;scRrevenhs;idamage, banperbRdaiard hhekt ah thertsaeki ng device.
20 It is an objective of this application to provide an inproved tracking

devi ce wi thtkowepncesstand hihghen avairhmablhet yset cemmaniceasi 6hetine. 25

The appl i i.on _provid hi.p-wi th. on nor ont ai ners ichis
transport ggﬁyl?ﬁegg i%%a$H§ %ﬁFBr%gﬁ 8gbgkéﬁ§gge§sg%ggﬁ§? gPﬁ%%ports

cont ainer setRateeskngot @ theteantaenetdatbbaeenprhsesga cmpt ahnetr-po- 30
sition updating device that in turn conprises a contai ner transceiver unit,
a cont ai néPIRenRdBry GRi LRrandRas¥ontarRereprBeesssr drft Uses can

load map information, trip alarm conditions, update me-
thod, as well as authentication information on a flash
drive and then insert it in the tracking device. In the
15 event an alarm condition is broken, an alarm is triggered
and an alarm message is sent to the user. The tracking
device is located inside the container whilst its anten-
nas are located on the outside. This prevents damage,
tampering, and theft of the tracking device.
20
It is an objective of this application to provide an im-
proved tracking device with lower cost and higher avail-

ability of communication time.

25 The application provides a ship with one or more contain-
ers, which is transported by the ship. The ship could be

any vessel that transports containers.

Referring to the container, it comprises a container po-
30 sition updating device that in turn comprises a container
transceiver unit, a container memory unit, and a con-

tainer processor unit.



The container transceiver unit is used for receiving one or nore nearby
ship Automatic ldentification System (Al'S) nessages. The Al S nessages
conpri se woeantwo783sup positional information. 5 The cont CmAB20r@nIH7I8 unit i S
used for storing the received Al S nessages. The container processor unit is
used for determ ning container positional information using the received
nearby ship Al'S messages. 10 The container transceiver unit is also used

for broadcasting, the determ ned contalner posi tianal information together
Wi th cont AReFOTGEALRFT CAETGRCTKEGr RAEFORS TAFS 78-a’REw St oopne

infornmati gr. mbhe eeat-Binehibr anseRkver 18cHRikidsesoAl Sykeenmtafrgy the
transmtting the information. This allows easy receiving by ships, since

nmost shi pgchaggcAl SThecéilvefsssageReferPiraget 8eeKEYSRRPP PPSéonpri ses an

Al'S device;that %Rf%?%BEE%ES a ship transceiver unit, a ship nmenory unit,
and a ship processor unif. The ship transceiver unit is used for receiving

t he cant ai ner positional |nfornat|on and the container identifi- 25 cation
infornatiog?fron1the cont ai ner transceiver gnlt Thi,s informati on can be

easi |y red8FvEA by RBSt "SRPPY PRAL aFeU8GHi ppEdSWPERNAI SPFekEivers. The
shi p mendey;yait ATS Meedaher . steei Bgntheneonbabpes 3¢ Bﬁikthgnééed

information and the container identification information.

for determining container positional information u81ng
the received nearby ship AIS messages.

10
The container transceiver unit is also used for broad-
casting the determined container positional information
together with container identification information. This
is a new set of information. The container transceiver

15 unit uses AIS format for the transmitting the information.

This allows easy receiving by ships, since most ships

have AIS receivers.

Referring to the ship, it comprises an AIS device that
20 comprises a ship transceiver unit, a ship memory unit,

and a ship processor unit.

The ship transceiver unit is used for receiving the con-

tainer positional information and the container identifi-
25 cation information from the container transceiver unit.

This information can be easily received by most ships

that are equipped with AIS receivers.

The ship memory unit is used for storing the container
30 positional information and the container identification

information.



The ship processor unit is used for incorporating the container positional
information and the container identification information into a further A'S
nmessage. Wbhi2e11al7b3ws transm ssi on of contai ner i nfornmat iPON/IB2A0/H35618AI S 5
system which is already existing and thus saving inplenentation cost. The
ship transceiver unit further broadcasts the further incorporated AI'S
nmessage to a container tracking entity 10 which nay be on another ship, a
satellite ﬁr a fixed station on |and. Tge aEpLication grovigﬁs a contai ner
tracki ng enfi EYPTRECESREAInBl HEr a8k figCentit y ey PBeon"d S§hFp, a
satellitecohBa@hed bbxedishati enrenrmhandn Ihe enti tynkAchudesgan-entity
receiver, an entity nmenory unit, and an entity processor unit. The entity

recei ver itéfinpéndedinépriacérvi Agtone éprivbre 20SAuE6matire FdeAtification
SySte”‘(A5§Z0%25%?gﬁépgggﬁbﬂngfOEoﬂgB?nEQ'RBfo¥R§t§BhpvéhstHESi% es include

cont ai ner positiona ornmation a cont ai ner entification 1nrormation.
25 Thes ensivtyenenoehycunit b$reatendedstangstadi ngusheashhpg AnmSlaessages.
The entit rocessor unit is intended for determ ning container
identificé?EEﬁtFﬁPoFﬁﬁFron and con- tainer positional information using the
Al S nessages. 30 The output unit is intended for outputting the determ ned
container identification information and the determ ned contai ner

posi ti onafhenBbipaticensceisgcuninitsfiolithsrabrsagepater thehéuirhhermati on can

be used by a yuan bel ng.f qr.evaluating uhether eyerything.ps;alright. The
appl i cati on provi des a ¢ontainer posi tion updati ng
10 which may be on another ship, a satellite or a fixed sta-

tion on land.

The application provides a container tracking entity. The

container tracking entity may be on a ship, a satellite,
15 or a fixed station on land. The entity includes an entity

receiver, an entity memory unit, and an entity processor

unit.

The entity receiver is intended for receiving one or more
20 Automatic Identification System (AIS) messages from one

or more ships. The ship AIS messages include container

positional information and container identification in-

formation.

25 The entity memory unit is intended for storing the ship
AIS messages. The entity processor unit is intended for
determining container identification information and con-

tainer positional information using the AIS messages.

30 The output unit is intended for outputting the determined
container identification information and the determined

container positional information to a unit, such as a



5 device. The device conprises a container transceiver unit, a container
menory unit, and a contai ner processor unit. The contai ner transceiver unit
i s used fWO20808D384Ng one or nore nearby ship Autonati cPCUaR2016/HI5a18 on
System (Al'S) 10 nessages. The Al S nesspages include positional information
of the nearby ships. The nearby ship can include a ship that is carrying or
is transporting the container transceiver unit. 15 The container menory

t d f th d IS Th t
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near by shipaneeeivgdyALShaRssages+hIhg eankairhghttransceiver unit is also
used for broadcasting the con- 20 tamer positional information and

container identification information to a contai ner tracking entity via one

of the Sh Inc%ggléBE%ﬁa%@?ig%QV' d‘é%n%a%%?"?o@ﬁt& Ehﬁgti‘ pgontai ner. 25

The net ho es a ste roadcasting or PRSI Lt one-or nore Al'S
messages ﬁbatceonﬁhbs@sVQMqaqmmﬁﬂﬂayuﬂaidﬁmﬂamnexnttamswmnmmrn@metships.
This is characterized in that the ship can be . nearby the container. The
ship al so®t FRRSPOFEE TRECESNEETher aBGt c&ﬁ“éP%BeBe%BPeééot‘fr Hhdporting the
container. In other words, the container can receive Al'S nessage from
near by shi ps and al so fronlthe ship that transports the container. 6 The
Al S nessa@é@ gpéttahéﬁrr ééémééiwrt heitonsaiaed. fAFt secERVENAt heScont ai ner

deternlne% %on Bﬁ%l mg% 915 ék%cg%s%%gsyonF Ilgﬁgyg th|s

t he cont al ner I’ Ooa cas et er m ned COI’lt al ner OSI
tion and cestabrer wdenhmslmabeegeenﬁﬁbmaﬁeoposIheohaﬂoﬁnabmmatabhoms other
entity to recognize the container and its | ocati on.

of thé& nearby ships. The nearby ship can include a ship

that is carrying or is transporting the container trans-

ceiver unit.

15 The container memory unit is used for storing the re-
ceived AIS messages. The container processor unit is used
for determining container positional information using
the nearby ship received AIS messages. The container
transceiver unit is also used for broadcasting the con-

20 tainer positional information and container identifica-
tion information to a container tracking entity wvia one

of the ships.

The application provides a method of tracking a container.

25 The method includes a step of broadcasting or transmit-
ting one or more AIS messages that comprises ship posi-
tional information by one or more ships. This is charac-
terized in that the ship can be nearby the container. The
ship also transports the container but can also be not

30 transporting the container. In other words, the container
can receive AIS message from nearby ships and also from

the ship that transports the container.



The ship later receives the container positional informa- 10 tion and the
container identification information and it then incorporates the container
posi ti onawoi2nfigr7easi on and the container identificati onPCHfiBzoY&b3s0r i nto a
further Al'S nmessage. The further Al'S message is afterward broadcasted by
the ship to a container tracking entity. 15 Later, the container tracking
entity determ nes contai ner identification i nformati on and cont ai ner

positional information usin further ALS nmessage. The contai.ner

racki ng. GHEI £ San5SBAPRUPS St hE°UerEPRLHEN EGnEAEnEP™20-rdent A cat i on

i nformati earandigontaknebnpashkironakcirhf QeRBEE@NcbataidBit posiehoas printer
or display nonitor. The contai ner position can be determ ned using nore

t han one AFSNAe§88g8ISTHRESSEERSPr 6¢ildeVisr BLE,atbEr aPELEEN2E term nation
of contaiper . BEE'SE' O‘EheTBStgﬁBtha“gHtBEﬁggegési‘t%E%dl%o%‘sr ating a

contai ner trac entit method i ncl u a ste recelving an
Auton&ilcthdenhnﬂlcahtalnSystdentAESﬁanéssagefaemhtmnna ShepinContai ner

i dentification |nﬁ3rnat|o and cont ai ner p03|t|onag information is |ater
det er ni neli@6r Clefi QHSUQF §<t RBTAFE hEsS858I TRE HeCefAPhEd Edntarner
identificationskAkorpati ON and t he determ ned container 7 positional
information is afterward outputted to a unit, such as a printer or display
nonitor. The application provides a met hod of operating a con- 5 tainer

position atin ice. The ec i.ng_one or
nor e near Bg %h % %énatf%cFé Fﬁga P%ﬁg ﬁ?%ﬁ?é?nﬁgssgfes ngntalner
positjmnatlbnfehdathencbﬁtbhaardeaehﬂumedausbng1hhermacebmednAIStnessages.
After this, container positional information 10 and contai ner

i dent i fi cAPFBNiPAPEPRALLEH F§ebFeRAeasEEdPEP o8t 1PEPTTPAAASRI tting to a

contai ner ;hpagkbngogRLE h¥ rVidcArShiPaAl SnURLEL-FR€ ;1 bAf QLRBL Lor,pay reach
the container tracking entity via multi-hub or several internedi ate nodes.

ther AIS message. The further AIS message is afterward
broadcasted by the ship to a container tracking entity.
15
Later, the container tracking entity determines container
identification information and container positional in-
formation using the further AIS message. The container
tracking entity also outputs the determined container
20 identification information and container positional in-

formation to a unit, such as printer or display monitor.

The container position can be determined using more than
one AIS message. This can provide for more accurate de-

25 termination of container position.

The application provides a method of operating a con-
tainer tracking entity. The method includes a step of re-
ceiving an Automatic Identification System (AIS) message
30 from a ship. Container identification information and
container positional information is later determined or
derived using the AIS message. The determined container

identification information and the determined container



15 In summary, this application provides a nmethod for container tracking.
The nmethod includes a step of determining a position of the container using
i nf or mat iwo 2bricmosst | east one Automatic Identification B¢stuBmi(/MsF)s of a
ship 20 that is in the proximty of the container. The AIS information has
positional information of the nearby ship. Al or nost freight ships
transmt this AIS information. The nethod has a benefit of not requiring

t he contai ner to have any dedi cated obal Positionin stem (GPS) re-
SBoes ver PROrEOARA! £ LoLRE CCaH SEnat SROBPEFOR EREDE NG En andL s

identificatianakntopmraticer ef Hhepcant abRekoks transmtted to the ship Al S
The received container information 30 is then packaged or included in a

bi nary nessage field of an AlS nessage. 8 The Al S nessage al so incl udes

conpl enen Y. r.oation all. Ln [ ral her containers
that are gﬁ%oagﬁ ggggagﬁepggpga%gnBaﬁggﬁgé ggné%ﬁ?gggég %naghe include in
the AIS nessage woththnonl agsaafingntiermati.omheSméheodbavelddser ebed

application has benefits of significant red ctign of operatinﬁgcosts.

Mbr eover , StRB AppFFE&LTORInaESaChi GREF FERFaNi PPty AHEOFEbuSt NESE as

conpared torobhen opr ggueks YAak)reaukhrgean vaabsthuet gdsskyohan 10 position
fix. The position fix derives a position fromneasuring external reference
poi nts. | tnabspasvoindssr sbept fehepmobEenssthat theerassoviedt édSwi th

[ridiumb el Li communi catign, A contai.ner .15 th i.s _pl aced

bet ween c%%?%?%%%'s%gégg,ggggf ??nggégga %%Sé éSﬁ %iﬁgﬁogﬁggﬁ?gor that is
even ) aceddi nashdeiachulibeatifheashbp watibdmexpeni escerdiefitbeuktly recei vi ng
satellite signals. Large operational electrical power is not required by

the appl i €at F8nSERFi keTotReRsBeyitdeg, to a container tracking en-

tity via a ship AIS unit. The information may reach the
container tracking entity via multi-hub or several inter-
mediate nodes.

15
In summary, this application provides a method for con-
tainer tracking. The method includes a step of determin-
ing a position of the container using information from at
least one Automatic Identification System (AIS) of a ship

20 that is in the proximity of the container. The AIS infor-
mation has positional information of the nearby ship. All
or most freight ships transmit this AIS information. The
method has a benefit of not requiring the container to
have any dedicated Global Positioning System (GPS) re-

25 ceiver.

Periodically, the container position information and

identification information of the container is transmit-

ted to the ship AIS. The received container information
30 is then packaged or included in a binary message field of

an AIS message.



20 Put differently, the application provides a device conprising a tracking
unit, which operates w thout direct reception of the GPS positioning
signal . TWe appl7dssat i on t hen enbeds contai ner tracking #araB2mo/ess7wd r eady
avail - 25 abl e communication channel. dn the follow ng description, details
are provided to describe the enbodi nents of the application. It shall be
apparent to one skilled in the art however, that the em 30 bodi nents may
be practi&gd gﬁ%hout such det ai.l VWO 2011/0705 4PCT/1?2010/055718 9 Fig.
lillustrates effb6arHent ~6f éngﬂages CPBp;CanE ta ¥ b8SOSBELGRal Vi ew of

a ship thatths1l eadedmwit Bncenbal Beksrafi grndil bustrahessapnarbadiement of
an Automatic lden- 5 tification System (AlS) with extensions for a

cont ai ner 8t packirRgadevicee chap rsnoaleRebshirpnePlrdgted, apdgbesiiprust rat es
an e”bOd'gﬁﬂP Oﬁn gﬁecﬂﬁgahggiﬁge with nErﬁgé'ngfdﬁﬁkg?ﬁgﬁﬁ'ﬁat'ng it

position 10tening t i Nfornati on of shi at are inits
proximty,

The above described application has benefits of signifi-
cant reduction of operating costs. Moreover, the applica-
tion has a higher reliability and robustness as compared
to other products that require an unobstructed sky for

10 position fix. The position fix derives a position from

measuring external reference points.

It also avoids reception problems that are associated
with Iridium-based satellite communication. A container
15 that is placed between container stacks, that is placed
in a container stack, or that is even placed inside a
hull of the ship would experience difficulty receiving
satellite signals. Large operational electrical power is
not required by the application unlike other devices.
20
Put differently, the application provides a device com-
prising a tracking unit, which operates without direct
reception of the GPS positioning signal. The application
then embeds container tracking data in an already avail-

25 able communication channel.

In the following description, details are provided to de-
scribe the embodiments of the application. It shall be
apparent to one skilled in the art, however, that the em-

30 bodiments may be practiced without such details.



Fig. 4illustrates another enbodi nment of the Autonmatic ldentification System
(AlS) of Fig. 2, and Fig. 5illustrates an enbodi nent of a container track-
15i ng dewoentf7gs4 1 to 5 have simlar parts. The sim lpar/Ipano/gsshsve sane
nanes or same part nunbers. The descrigption of the simlar parts is hereby

i ncorporated by reference, where 20 appropriate, thereby reducing
repetition of text without limting the disclosure. Fig. 1 depicts

di fferent V|e of ai n?odinent of g %on- ai ner Shl% 10. 25 To utilize
space, nuFﬁlp contaitHEFS2155aP8 STREKEESBH 8Td&cR 18’ of Fﬁ@'sﬁp 10
whil st several contaipergslieaksenphacedyi Braahdhliplsnat theishbpqal2. 30
Each container 12 conprises a |large netal box in mﬁlch goods are packed.

The netal box al |l owdighsgonitetinfgsSand novi ng of the goods onto the ship 10
and al so ﬁg er,easy g?g'EQaQEstQE g88881%@59 %f'%HdAEE%BEEQ I&SH'C'g 10

The ship i's |nten or travel on wat nd“¢an transport
contaifers 12 to d|tﬁéueatldessyeaémomsls5 Eugh axsbnmSan énhodlnent of an
Automatic Identification Systen1%AIS éo for t e Shl ig..1. The AIS 20
has extensions to sGPPSALIESNTARAEE"Pr HEKIAG, © CHSCQH EEEripé

transparently or segwrl esglyiwi th other functions of the AIS 20. 10

Fig. 3 illustrates an embodiment of the container
tracking device estimating it position by lis-
10 tening to AIS information of ships that are in
its proximity,
Fig. 4 illustrates another embodiment of the Automatic
Identification System (AIS) of Fig. 2, and
Fig. 5 illustrates an embodiment of a container track-

15 ing device.

Figs. 1 to 5 have similar parts. The similar parts have
same names or same part numbers. The description of the
similar parts is hereby incorporated by reference, where
20 appropriate, thereby reducing repetition of text without

limiting the disclosure.

Fig. 1 depicts different views of an embodiment of a con-
tainer ship 10.

25
To utilize space, multiple containers 12 are stacked on a
deck 13 of the ship 10 whilst several containers 12 also

placed in a hull 15 of the ship 12.

30 Each container 12 comprises a large metal box in which
goods are packed. The metal box allows easy lifting and
moving of the goods onto the ship 10 and also later easy

moving of the goods onto a land transport vehicle.



The AI'S 20 has nultiple comuni cati on channels. The comuni cati on channel
is used in a tinme shared manner and generally in a broadcast nmanner. A ship
B 23 has wiocommimidgati on channel 23 with a ship A 24 whiPC3tuBheosshig A 24
15 has a communi cation channel 26 withpyan AIS satellite 28 and a

communi cation channel 29 with a fixed navigation structure 31, such as

| i ght house. The AIS satellite 28 has a conmunication channel 33 with a
comuni cation sat- ellite 35. The AIS satellite 28, the fixed navigation 20
structure 31, and the comuni cation satellite 35 have comuni cati on
channel s 3ke 38ipand 39 rnespeetihveby wWrthealcent bal whtaekikng eahity 41. The
central tracking entity 41 can include a Vessel Traffic Services (VTS)
station. 252TRECEKI phB 22nEairpEs sévépaliébrtanterssi4neRapnhave

comuni cation channels 43 with the ship B 22. Each con- tainer 44 has a
contai ner tracking device 42 that includes a short-range transceiver. 30 In
practiTe, Ffigr. aosholvar ge eebsdliscar shi ps, AthemasecoffdeheiAiSa2@ohs a
conmpul sory requirenent, Several service _providers can_provide the A'S 20.
The diffe%@ﬁFgﬂaﬁﬁgséf291 Pﬁetkﬁss oPr 8éef v p ylggﬁsAgﬁ ¥Hf8?ﬁation from
other Al Scpachsi¥ha EBebhpb6§EeébhE§iﬁ@E“HBbgﬁﬁhgﬂ whapneksn bRea-nain
usage of the AIS 20, AIS nessages are exchanged bet ween the ship A 24 and
the ship Bt22trenpspdueatiivskrofecenlessilongitThethArs Aessagenienelfudes ship
informati%ple iﬁgh2%s position, speed, and navi gational status. These
nmessages are exchanged via the Very H gh Frequency (VHF) range that is
limted to within sight of each other. Put 10 differently, a maxi num
comuni cati on_di stance between_the ship A 24 and the ship B 22 is nostly

det er mi ned By LAe28aPfR BtvaPhPeCald alRergAr 6P2BRESANaTPRSEAM ation. The

ship A 24 canc-thuspexghange iof gupmt gn Wit Aot e shipnBL22, WagR they are
within sight of the each other. 15 The ship A 24 and B 22 al so communi cat es

with the gentral lyr ackengreaticeyt4mhanseng BhehApSBneSshgesa Thamship A 24
has a GPS recei.ver for o?t Lning.its osi%j al . i.nforpation.vi satellite
Toans. 20" THECEBA AT RBPoLr SOk RO eV FLaEA2 CambINLEat Loor L br erdnanges
i nforrmt i aAsWat BolhienshbpiBn22hasneel beasiwht Ant hesnearby1shkep2d 24 via the
short range transceiver using the AlS nessage. As nost ships already have
AlS com and a communication channel 29 with a fixed navigation

structure 31, such as light house. The AIS satellite 28

has a communication channel 33 with a communication sat-

ellite 35. The AIS satellite 28, the fixed navigation

20 structure 31, and the communication satellite 35 have
communication channels 37, 38, and 39 regpectively with a

central tracking entity 41. The central tracking entity

41 can include a Vessel Traffic Services (VTS) station.

25 The ship B 22 carries several containers 44 that have
communication channels 43 with the ship B 22. Each con-
tainer 44 has a container tracking device 42 that in-

cludes a short-range transceiver.

30 In practice, for most large vessels or ships, the use of
the AIS 20 is a compulsory requirement. Several service

providers can provide the AIS 20. The different parts of



25 muni cation systens, snmall or no infrastructure changes need to be nake
for communicating with the contai ner tracking device 42. In a secondary
usage of wbeo®@o3d, the information can 30 then be storel/IBWIpLIVisde a
tracking of the ship A 24 and the ship;B 22 as well as tracking of
containers 44 are onboard the ship B 22. For non coastal areas, the infor-
12 mation is often updated only several times a day such that the

i nformati C be a few.hours ol d. On i.bl e way of _ usi the AI'S
20 1o tr atkes RASoaR. BCERiNGr BOHOPUSdRECrTSEN TBEIR, 11 BebGPAEnatPon of
position phereontai Raeikr aekbBgrdeovi eemAdnithkizaschaaatign i nfor- 10
mati on of nearby ships to determne its own position. The contai ner
position is determ ned without use of a dedicated G obal Positioning System
(GPS) receiver i a r t ,feature o] 5 The
contalner%brgc Fgg §8§§8e8£2g§§t§?§1%§§ ??% gg%?%gﬁguggg gkgggkﬁﬁérnatlon
of theb neaebyeshi phA 24ipThe2éonhdi nae Bhapan@2dewi@eddaerecekve§ Al S
nessages frﬁg1the nearBy ship A 24 via |Es short .ran e transceiver. The AI'S
message i AClddESCPSsi £REnal Si REGPAERI ORCOFIEReS éBrbg 96"&hi-p A 24. Since
the contaikpeh 5%3565991@%V'§9eéé I anpeakvtigathenahi ptAcdd. theseontainer
tracki ng device 42 can assune t hat it is at the position of the ship A 24.
To |nprov@eaéégeacyr@fep@bﬁﬁ@@daNldetéﬁnWﬁaV|nghtﬁéequﬁn025 (VERer tracking
device 42 n d £m ne S|t|on S|n rmati of severa
near by Shl%g |§égeaés %l% ggone near%n sﬁgh% 548 o0R bRHe? PHY

10 differently, a maximum communication distance between the

ship A 24 and the ship B 22 is mostly determined by the
earth curvature and a height of antenna installation. The
ship A 24 can thus exchange information with the ship B

22 when they are within sight of the each other.

15
The ship A 24 and B 22 also communicates with the central
tracking entity 41 using the AIS messages. The ship A 24
has a GPS receiver for obtaining its positional informa-
tion via a satellite means.

20

The container tracking device 42 communicates or for ex-
changes information with the ship B 22 as well as with
the nearby ship A 24 via the short range transceiver us-
ing the AIS message. As most ships already have AIS com-
25 munication systems, small or no infrastructure changes
need to be make for communicating with the container

tracking device 42.

In a secondary usage of the AIS 20, the information can
30 then be stored to provide a tracking of the ship A 24 and
the ship B 22 as well as tracking of containers 44 are

onboard the ship B 22. For non coastal areas, the infor-



Additionally, speed information and heading or direc- 30 tional information
of the nearby ship A 24 can al so be conbined or included with semantic
reasoni ngworoiiagissal reasoning to i nprove the conputati @eaTaB20bvesspreesent
position fix of the container 44. The;position fix refers to 13 a
derivation of a position or a location from nmeasuring external reference
points. As one exanple, semantic reasoning can use period of time since

receiving a first Al S infor n n eterm ne present position fix
0f 5 ¢ he BRHCAPnGF B3 tCTnTBOREEHoG Can 5E62be "eBRI EnBrFed|B) add t | onal

i nformati @aathahei snprevkdednbyavi beati @8y ABLIF@NoaRd |ight sensors, which
are placed within the container tracking 10 device or placed within the

cont ai ner 44. These sensors can provide additional information, such as

ovenment BEE B§ﬁ§9353'99g|§ g518§egh§gAgé_ ? rgoptatper d4 Al S messages

of two nea I'pS can 5 termne a resent posi tion
of a dbntaaleersag4shewﬂeeanbgd Belbivg. 3 depicts a ship A 45 and a ship C
47 that are nearby a ship B 46 that carries a container 50. A container
tracking device 51 is nounted in the container 50. 20 The ship A 45, the

ship B 46; .andpthe ghihRtEofi7oRayest kangcei vers 52, 53, and 54 respectively
for communicating with each other. The ship B 46 is within a comrunication

range 49 of the ship A 45 and within a comuni cation 25 range 43 of the

ship C 47 n th| se nt.ai ner acki. v 1 bt ns_Al'S
|nfornat|gﬁeo1poph§l§%I tﬁ% %lgﬁdggvégln%%rnaf?%ﬁggfhgﬁ lﬁg %fﬂf. The AlI'S
i nformati eatabnt be sbapb& 451@@5t80dp®émmuﬁaahtenbahnpbe@n1@& t meeship A
45. Likewi se, the AIS information of the ship C 47 has positional

i nf or mat i GAV6FPRE Qﬁ?ﬁteoﬂ7lSF98ﬁ?58ﬂﬁeéfWEEQOHBSP§?OH5Ialﬁ?éﬁ-

cated Global Positioning System (GPS) receiver. This is

an important feature of this embodiment.

15 The container tracking device 42 determines it position
using AIS information of the nearby ship A 24. The con-
tainer tracking device 42 receives AIS messages from the
nearby ship A 24 via its short range transceiver. The AIS
message includes positional information of the nearby

20 ship A 24. Since the container tracking device 42 is near
to the ship A 24, the container tracking device 42 can

assume that it is at the position of the ship A 24.

To improve accuracy of positional determination, the con-
25 tainer tracking device 42 can determine its position us-
ing AIS information of several nearby ships, instead of

just one nearby ship A 24.

Additionally, speed information and heading or direc-

30 tional information of the nearby ship A 24 can also be
combined or included with semantic reasoning or logical
reasoning to improve the computation of the present posi-

tion fix of the container 44. The position fix refers to



14 mation, the container tracking device 51 then determnes its position.
The above described way or nethod to determ ne container 5 position has
several bEoebitwos3kt uses al ready avail abl e or exi sti ngPCHfiBEEO/NISCIUr e t hat
is trustworthy and that provides a copprehensive systemfor ship tracking.
The net hod avoi ds use of GPS hardware that saves cost. 10 Furthernore, it
al so avoids limtations of the GPS hardware and is thus nore reliable and

robust . The GPS hardwar e requir an unob tru g for satellite
| ovent i ono e aBan SN RE eratAfSRlr e e gn bE s at Babn T ers S Ehbnl ner s

pl aced “ﬂbﬂk@rﬁa&t@@Ke@%n@@nb@hﬂﬁés Ak becl exahkpleat edmbAsideraast eel hul
of the ship. In these situations, the GPS hardware woul d experience

di fficul t ponANEe€dnviiAg sarapr pé SilARakEsNCe. CEAEAIABE- §hi@r§§nﬁﬁﬁ|cat|on
20 Referr&ﬂ%oEﬁaEagn élgkﬁﬁtﬁ8”h@k@?&lh%aggéggﬁge¥' ?t%%PC%Q dentify the

ship B 22t rs carr e contal ne ent| i cafion enables a
connuﬁicathencbnmblbetméén the container tracking device 42 and its ship B
22 for 25 transm ssion of positional infornmation of the container tracking
device 42 to the ship B 22. The carrying or bearing ship B 22 can be

identifiednby ﬁ@HH%H'Bgnaa@g%lbeB%hpﬁéﬁéﬁk@a pecanrdief ohhe camrbainer 30
tracking device 42 with the positional information of ships. The tracking

record ismatsoncahkeédia PK@V@HEdn@YlUQbIAtShnp m@tﬂpésanﬁelQGhtalner woul d
have the same posifional jLofgroation.oyer aygertain,lenoth of,time.
10 device or placed within the container 44. These sensors
can provide additional information, such as movement of

the container 44 or opening of the container 44.

AIS messages of two nearby ships can also be used to de-
15 termine a present position of a container, as shown in
Fig. 3. Fig. 3 depicts a ship A 45 and a ship C 47 that
are nearby a ship B 46 that carries a container 50. A
container tracking device 51 is mounted in the container
50.
20
The ship A 45, the ship B 46, and the ship C 47 have
transceivers 52, 53, and 54 respectively for communicat-
ing with each other. The ship B 46 is within a communica-
tion range 49 of the ship A 45 and within a communication

25 range 43 of the ship C 47.

In this case, the container tracking device 51 obtains
ATIS information of the ship A 45 and AIS information of
the ship C 47. The AIS information of the ship A 45 has
30 positional information of the ship A 45. Likewise, the
ATIS information of the ship C 47 has positional informa-

tion of the ship C 47. From both of the positional infor-



15 The container tracking device 42 then transmts its position and its
identification information to an AI'S conponent of the identified carrying
ship B 22w020ng7843% nes- 5 sage format. The transm ssi oRCTAR2016/@55418
range-limted AlS transmtter with spegial identification or use a

dedi cat ed onboard communi cati on system The above described step can be
performed periodically or 10 only when needed to reduce power consunption.

The need for erf hi.s st can be .identi usi concept ua
Tt oreati BAc PRk o 2h2L ekt Be e R e R p 8 A Ueh i oEutR: ARLeRE R o "on top
or near topsoboaistagk of containers. 15 This way of establishing container

to ship communi cation has the advantage of no or | ow operational cost since
no external service provider is needed. For containers that are placed

| nsi de th%h@“ébo@% BQ Q%gdtﬁggyo? RLERLE €8MIUBLEAL han HE%%%%E“Ct“re can

be i npl enente ena eContai ners to communi cate Wi th the shi p.
The cdhtapnenttbachaegsdeekaé 42neantbavetr edecedlekedyr boali lpbwer
consunption if smart se such as of envi onnegtag changes, is

23|n% senS|n%
enpl oyed 6 Startitf tRET25TCHALHF RefPPtacki hgUdeVPEs Y sPite td2desi red

communi cabi-gh i HaBgE @BmFB@hgaa&%nggs%ﬁckb@gsﬁ@w @%aé%lhg.l imted, its
power consunption can also be Shi p conmuni cation 30 16 The contai ner

positional information and the contai ner |dent|f|er information are then

packaged ar,oape LSl bdsdaln,acoret asel wbinary mepsage fiel d gt an A'S

nessage o r sen I'S manner o sen |ng en- 5
ablesi@a tF&@Sﬁé&ﬁbkeoriseambesavbmﬂegﬂamuﬁatabnbhefCthaGBerhp@@kt|onal
information with the other functions or infornmation of the AlS 20.

ware and 1s thus more reliable and robust. The GPS hard-

ware requires an unobstructed sky for satellite reception.

Moreover, the GPS hardware can be mounted in the con-

tainer is placed within a stack of containers or be lo-

15 cated inside a steel hull of the ship. In these situa-
tions, the GPS hardware would experience difficulty in

receiving satellite signals.

2. Container-ship communication

20
Referring to Fig. 2, the container tracking device 42 can
identify the ship B 22 that is carrying the container 45.
This identification enables a communication link between
the container tracking device 42 and its ship B 22 for

25 transmission of positional information of the container

tracking device 42 to the ship B 22.

The carrying or bearing ship B 22 can be identified by
comparing a positional tracking record of the container
30 tracking device 42 with the positional information of
ships. The tracking record is also called a travelling
log. A ship carries the container would have the same po-

sitional information over a certain length of time.



Compl enentary information and other detail information 10 from several

ot her containers 44 onboard the ship B 22 can be conbi ned or be

consol i daveadotiw7psdeduce a snall data set for sendi ng w POTAB201@8357 0¥
information. Further, the ship can alsg include auxiliary data for adding
value or information to the container tracking information. 15 Afterward,
the ship B 22 sends out the received container positional informtion and
the container identifier information to the central tracking entity 41.
Since the binary nessage can contain a unique receiver address, 20

mul ti-hubTheanshissher ksapessbherikB abhehewordsns@ResOk tADEBshubs can
recei ve the nessage for transmtting to its destination address. This
greatly i hépBased thé édpmuAiféaRtodAr ARgerN251iPR SAe2BxAAPl €OMPRE fi xed

”aV'gat'Ogeﬁ% %tHﬁg §ée£%9%&¥85tﬁgk§kﬁ sﬁE§ FgE?rﬂgﬁhﬁrAﬁépog'ffere”t

ships A 2 I's information I's n-cormbi ne r transm ssion to the
centra teagki igreati.tyhdlrrbnsanethen exanpke, at hendbSlsatiebti res28
receives nultiRIe Al'S in ornatloT fromdif- 30 ferent ships A 24. This

i nf or mat i GA2PEMALE6  cYhb nEFSF P tF§ﬁ§ﬁ9§%FéﬁlPB Pﬁeuégn?rgﬁ £racki ng

entity 4lc.¥Bbs aophi-RatbARuAf chifi8hMBLLeRQpti M zes or inproves signal 17
bandwi dt h by using one AlS nessage for multiple containers instead of one

Al S nessage for every cont ai ner. The central tracklng entity 41 afterward

|dent|f|e§ %ng ﬁg%gslggg S%%Be%élv§ec§0n alner ﬁﬁenghh%aﬁ§ce ived

cont ai ner “posi |ona ormati-on-an rer “¥nf’or mat i on.

I n other wangswhtheneenttakot rackicagpentict yodduimpacks .t Maeccanta ner 44
usi ng the above said information. 10 Fig. .4 shows anot her enbodi nent of the
Al S of F,éorgpepﬁ@rmangnghaae§tﬁgr§§nobepﬂ§en§lf?ﬁé §ﬁFBgBC9?Cﬁ83 a

comuni cati,gn ¢happel 60, W thyithg éb%té%h@&'b%ﬁn%% ba&Ngo$halPB1220bt ai ns
its own p05|t|onal information via a satell

it is sitting on top or near top of a stack of containers.

15 This way of establishing container to ship communication
has the advantage of no or low operational cost since no
external service provider is needed. For containers that
are placed inside the hull of the ship, only a simple
communication infrastructure can be implemented to enable

20 these containers to communicate with the ship.

The container tracking device 42 can have reduced elec-
trical power consumption if smart sensing, such as sens-
ing of environmental changes, is employed to start up the
25 container tracking device. Since a desired communication
range of the container tracking device 42 is limited, its

power consumption can also be low.

3. Ship communication
30
The ship B 22 later receives the container positional in-

formation along with container identifier information.



15 neans. A nethod of tracking the container 44 includes the step of the
contai ner tracking device 44 communicating with the ship B 22 and of

obt ai ni ngwoOhle11poeisti onal i nformati on 20 of the ship B 2PCraBziat/essrisne its
contai ner position. The container tragking device 42 then identifies that
the ship B 22 is carrying the contalner 44. It later sends its positional
information to the ship B 22 for sendlng to the central tracking entity 41

f t tr acki 25 F mbodiment, of t
tracki ng. 8861 E6N RO 5PERAROTAG SBREATAGH oI ORI RECdBUNEa 8351 Fig. 2.

The traCkhB@n@@Eh@@ 42 ronebudes arkranseepuekagedt bat airs capneeted to a
processing unit 67 via a radio nodem 69. 30 The processing unit 67 is

connect ed1fo2aPeeiparer PreabryNaacede8fieid Pheatr AERi Mgsdedecei42 is
intended {gr gﬁ%ﬂtbngz'@%kdéeggﬁﬂgtéh@er Lot pLayLdi ng E%ﬁ&%hﬁgen—

i nformation. e transcerver used or comuni catin near by shi ps
|ncIudingabhesshlprhhapaKSntabmyeagmﬂbescmntagmat;omhbéhtﬁehaSnPhe t racki ng
devi ce. The.comunicati on_uses Al S message of t he Ee ?ﬁ shi.p for

det er mi ni h§1EFACRPAG Cd8PPe 18T OCBREAPRe L pBsFoR TR 58F60H6d8ﬁ169 acts
to convertnshgnaksohetweenct Aest pgnscei ver 65 and the processing unit 67.
The processing unit 67 executes a programthat 10 is stored in the conputer
menory unit. The programdirects the proceSS|ng unit 67 to receive the

nearby ShiBnfhSyORSsage apd Lo, SOIPULE LhR.sonLaLaer RgsLELOR., A hough the

above des I"on contai nS “much speci ICI not be
construedfasml kBvEirag bhﬁeSCOﬁﬁteﬁnbhe enbedb@emHStbutsﬁ&peBy2prOV|d|ng
illustration of the foreseeabl e enbodi nents. Especially the above stated
advantage§a8fb?héo@HBBBQWQﬁt§esﬁ86ﬁ81ﬁéﬁt8@ ¢6nEEPdEdcas FlMAiLti A§ "t he scope

of the en@gdbggnk%rbggnﬂgﬁel%1%9 8% loss of information. Further,

the ship can also include auxiliary data for adding value
or information to the container tracking information.

15
Afterward, the ship B 22 sends out the received container
positional information and the container identifier in-
formation to the central tracking entity 41. Since the
binary message can contain a unique receiver address,

20 multi-hub transmission is possible. In other words, one
or more hubs can receive the message for transmitting to
its destination address. This greatly increases the com-

munication range.

25 In one example, the fixed navigation structure 31 re-
ceives multiple AIS information from different ships A 24.
This information is then combined for transmission to the
central tracking entity 41. In another example, the AIS
satellite 28 receives multiple AIS information from dif-

30 ferent ships A 24. This information is also combined for
transmission to the central tracking entity 41. This com-

bination of information optimizes or improves signal



20 pl ain possi bl e achievenents if the described enbodi nents are put into
practice. Thus, the scope of the enbodi nents should be determ ned by the
cl ai rs amdlotzhe/a70qui val ents, rat her than by the exanpl @sTaB20am 0557189

Ref erence 10ship 12contai ner 513deck 15hull 20Automatic ldentification
System 23shi p B 23conmuni cati on channel 1024ship A 26conmmuni cati on channel
28Al S satel lite 29comruni cati on channel 31fi xed navi gation structure

bandwidth by using one AIS message for multiple contain-

ers instead of one AIS message for every container.

The central tracking entity 41 afterward identifies and

5 locates the respective container using the received con-
tainer positional information and the container identi-
fier information. In other words, the central tracking
entity 41 tracks the container 44 using the above said
information.

10
Fig. 4 shows another embodiment of the AIS of Fig. 2. Fig.
4 includes parts of Fig. 2. The ship B 22 has a communi-
cation channel 60 with the AIS satellite 28. The ship B
22 obtains its own positional information via a satellite

15 means.

A method of tracking the container 44 includes the step
of the container tracking device 44 communicating with
the ship B 22 and of obtaining the positional information
20 of the ship B 22 to determine its container position. The
container tracking device 42 then identifies that the
ship B 22 is carrying the container 44. It later sends
its positional information to the ship B 22 for sending
to the central tracking entity 41 for container tracking.
25
Fig. 5 shows an embodiment of a container tracking device.
Fig. 5 shows the container tracking device 42 of Fig. 2.
The tracking device 42 includes a transceiver 65 that is
connected to a processing unit 67 via a radio modem 69.
30 The processing unit 67 is connected to a computer memory

unit 68.



1533comuni cati on channel 35comuni cation satellite 37comuni cati on channel
38communi cati on channel 39communi cati on channel 2041tracking entity
43communiweatzoom7eisannel 42cont ai ner tracki ng devi ce 43c@cwiB20aabisom r ange
44cont ai ner 2545ship A 46ship B 47shi pgC 48comuni cation range
49conmmuni cati on range 3050cont ai ner

The tracking device 42 is intended for mounting inside a
container for providing tracking information. The trans-
ceiver 65 is used for communicating with nearby ships in-
cluding the ship that is carrying the container, which

5 has the tracking device. The communication uses AIS mes-
sage of the nearby ship for determining tracking device
or container position. The radio modem 69 acts to convert
signals between the transceiver 65 and the processing
unit 67. The processing unit 67 executes a program that

10 is stored in the computer memory unit. The program di-
rects the processing unit 67 to receive the nearby ship

ATIS message and to compute the container position.

Although the above description contains much specificity,
15 these should not be construed as limiting the scope of
the embodiments but merely providing illustration of the
foreseeable embodiments. Especially the above stated ad-
vantages of the embodiments should not be construed as
limiting the scope of the embodiments but merely to ex-
20 plain possible achievements if the described embodiments
are put into practice. Thus, the scope of the embodiments
should be determined by the claims and their equivalents,

rather than by the examples given.
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5t he container conprising a container position updat- ing device that
conprises a container transceiver unit (65) for receiving at |east one
Aut omat i cwDademntti7633gat i on System (Al'S) nessage, 10-a contParAB016/8IBI8y uni t
(68) for storing the received at |eastyone AlS nmessage, and a container
processor unit (67) for determ ning container positional information using
the received Al S nessage, wherein the container 15transceiver unit (65)
further broadcgzts he determ ned contai ner positional information together
wi th contai ner °i*denti f{'€&fi"df"i nf or mati on and 20the ship conprising an Al'S
device that comprisesmmanshbpibtrhanseenh¥er unit for receiving the container
positional information and the container identification informtion, 25-a
ship nenory unff fofErsh6FFAgSthe contai ner positional information and the
cont ai ner identific EESBsE?E%rHBEE°”1 and a ship processor unit for

i ncorporating the container positional information and the con- 30taner
identiFicationeBnf orpapuonri nboocayf undit

69 radio modem



ther AI'S nessage, wherein the ship transceiver unit further broadcasts the
further incorporated AlS nessage. 22 2. A container tracking entity
conpri si NyO 2011/0708 entity receiver for receiving at | e&€t/IBrao/Aisysnat i c

I dentification System (Al'S) nmessage, 5an entity menory unit for storing the
at | east one Al S nessage, and an entity processor unit for

determ ning container identification information and contai ner positional
infornatigg using the at |east one AIS nes- 10sage, and an out put
unit for fplifting the determ ned container identification information and
t he determ ned container positional information. 15 3. A contai ner position
updati ng device conprising a container transceiver unit (65) for

recei vi nglat | dashiBne1Abt 8ivatEeskdenti FPe&eilbRTSYSEEM (Al SyaRessage,

a contai ner ne nj ) storing the at 20l east one Al S nessage,
and a coﬁ?%%ﬁérb rgggsgggﬁﬂnit (67) for determ ning container

posi ti®nal i nfehratbanatusengcbherieceivedcAhSatessagesinheneupndthe
cont ai ner transceiver u it,EGS% further used for broadcasting the container
po- 25 sitional infoPfatfEACandResntalrRErSfdentification information to a

container tracking entbhya¥haropeaakcthecat yheast cenerghi pec4iHipgt hod of
tracki ng a contai ner conprising

at least one Automatic Identification System

(ATS) message,

10 - a container memory unit (68) for storing the

received at least one AIS message, and

- a container processor unit (67) for determining
container positional information using the re-
ceived AIS message, wherein the container

15 transceiver unit (65) further broadcasts the
determined container positional information to-
gether with container identification informa-
tion

and
20 the ship comprising
an AIS device that comprises
- a ship transceiver unit for receiving the con-
tainer positional information and the container
identification information,

25 - a ship memory unit for storing the container
positional information and the container iden-
tification information, and

- a ship processor unit for incorporating the
container positional information and the con-

30 tainer identification information into a fur-
ther AIS message, wherein the ship transceiver
unit further broadcasts the further incorpo-

rated AIS message.



30br oadcasting at | east one Al'S nessage that com prises ship positional
information by at | east one ship, 23 receiving the at | east one AIS
nessage byotha/wwoesstai ner, determ ni ng a cont ai ner PPEP4ABLILONSSA Ng t he
at | east one AI'S nessage by the contahper, Sbroadcasting the determn ned
cont ai ner posi- tional information and container identification information
by the contai ner, recei ving the container positiona
information and the container identification information by the 10shi p,

i ncorporating the container positional information and the contai ner

i dentificationa sbataahenti-abeiagf Uhther, Abspressage by the ship, _
broadcasting the further Al'S message by the 15ship to a container tracking
entity, det er B'NPA§LIETNT&FREVCIrdEnt| FREaEVORTI AforREEICOANENd

cont ai ner pos'Eh?@ﬁ%t&@f?agﬁEEQESH%EBQ %?Sté%rRﬂgégAhgsgﬁgéage by the
contai ner tracking enfirty, an ouf put ting the determ ned Cont ai ner
identiFica- tion intarpmationy ardocgntiainerfopositbirangl thef atmateen. 5. A
nmet hod of claim4, wherein
one AIS message, and
an entity processor unit for determining con-
tainer identification information and container po-
sitional information using the at least one AIS mes-
10 sage, and
an output unit for outputting the determined
container identification information and the deter-

mined container positional information.

15 3. A container position updating device comprising
a container transceiver unit (65) for receiving
at least one Automatic Identification System (AIS)
message,
a container memory unit (68) for storing the at
20 least one AIS message, and
a container processor unit (67) for determining
container positional information using the received
AIS message, wherein the container transceiver unit
(65) further used for broadcasting the container po-
25 sitional information and container identification
information to a container tracking entity via one

of the at least one ship.

4, A method of tracking a container comprising
30 broadcasting at least one AIS message that com-
prises ship positional information by at least one

ship,



25the ship is nearby the container. 6. A nethod of claim4, wherein the
ship transports the container. 30 7. A nethod of one of clains 4 to 6

wher ei n tWe 20oMt7ed3mer position is determ ned usi ng norePCABR2000/@55A18S
nmessage. 24 8. A nethod of operating,a container tracking entity

conpri sing receiving an Automatic ldentification System (Al'S) nessage
froma ship, 5determ ning container identification infornma- tion and

t ai i tional informati ing the AI'S ,
cutput {1 ng the det of AP RGH-BanESPnar THBREi PMEalh on CHEBPARLYoh "Bnd t he

determ ned contahRghnpesi - 10tional information. 9. A nethod of operating a
cont ai ner position updating device conprising . receiving
at | east one Aut omafREcraéntinfi eacrpshalbSysPeM LAPS) Uesgages at

least one AIS message by the container,

5 broadcasting the determined container posi-
tional information and container identification in-
formation by the container,

receiving the container positional information
and the container identification information by the
10 ship,
incorporating the container positional informa-
tion and the container identification information
into a further AIS message by the ship,
broadcasting the further AIS message by the
15 ship to a container tracking entity,
determining container identification informa-
tion and container positional information using the
further AIS message by the container tracking entity,
and
20 outputting the determined container identifica-

tion information and container positional informa-

tion.
5. A method of claim 4, wherein
25 the ship is nearby the container.
6. A method of claim 4, wherein

the ship transports the container.

30 7. A method of one of claims 4 to 6 wherein
the container position is determined using more than

one AIS message.



determ ning container positional information using the at |east one
recei ved Al S nessage, and br oadcasti ng the determ ned cont ai ner
posi ti onavoinfiareastii on and contai ner identification in-pPR@fiBzorevisers f or
transmtting to a container tracking gptity via a ship AIS unit.

8. A method of operating a container tracking entity
comprising
receiving an Automatic Identification System
(AIS) message from a ship,
5 determining container identification informa-
tion and container positional information using the
ATS message, and
outputting the determined container identifica-
tion information and the determined container posi-

10 tional information.

9. A method of operating a container position updating
device comprising
receiving at least one Automatic Identification
15 System (AIS) message,
determining container positional information
using the at least one received AIS message, and
broadcasting the determined container posi-
tional information and container identification in-
20 formation for transmitting to a container tracking

entity via a ship AIS unit.



