23 SEPTEMBER 2005 WO 02/077882 PCT/ EP02/ 02708 1 Container Surveillance
System and Rel ated Method 5 FIELD OF I NVENTI ON The present23 REPYEMBER 2005
relates to a container surveillance systemand a related nethod for online
i denti fi cstoa788® tracki ng and nonitoring of contai nerspcBASKEAIAIND OF

| NVENTI ON Dat a acqui sition and informati on managenent with respect to 15
containers is critical in terns of increase of efficiency and
profitability. Therefore, recently wireless container tracking systens and
services have attracted nore and nore attention in the transport and

| ogi stics industry. Such systens andlservices are provided for tracking
and 20 nonitoring of cargo and equi pnent in the supply chain on a gl obal,
regional and local level, i.e. during transport of containers via
container carriers or air cargo on a global scale, via container trucks in

cont ai ner trai nsortshsen sdmwedanande ayvkeanonsl 86dheed askdp road trucks
and in_25 warehouses and retail centres on a |ocal scale. Here, a |ot of
goods Aeed to be transported and tracked. Further, perishable cargo such

as food orrmphay gRCewt/Rgeksy needs to be transported at specific
tenperatures and/or 30 atnosphere conditions. Expensive el ectronics,

flowers are yet other exanples for a |arge variety of goods that m ght 23

SEPTENBER 12008, V0,021 071882 PCTLEPO2 037 OB .k AT a8H Y1 168851 Vel ¥

hi gh tenperatures or unsu
system and a related method for online identification,

10 tracking and monitoring of containers.
BACKGROUND COF INVENTION

Data acquisition and information management with respect to

15 containers is critical in terms of increase of efficiency
and profitability. Therefore, recently wireless container
tracking systems and services have attracted more and more
attention in the transport and logistics industry. Such
systems and services are provided for tracking and

20 monitoring of cargo and equipment in the supply chain on a
global, regional and local level, i.e. during transport of
containers via container carriers or air cargo on a global
scale, via container trucks in container trains and sea
feeders on a regional scale, and via road trucks and in

25 warehouses and retail centres on a local scale,

Here, a lot of goods need to be transported and tracked.

Further, perishable cargo such as food or pharmaceuticals

needs to be transported at specific temperatures and/or
30 atmosphere conditions. Expensive electronics, flowers are

yet other examples for a large variety of goods that might



at nosphere conditions. Therefore, in the logistics industry containers with

5 equi pnent for. tenperature and/ or atnosphere control areZ3WI'EMBE,R2005
transport such sensitive cargo. A first exanple are reefer contaliner’s

conpri si ngveozyadsbed reefer units consisting of a cool i pgrageseaq €,
tenperature sensors, and an air circulation systemto ensure that the

entire load of 10 the container is wel] kept within defined tenperature and
at nospheric conditions. Yet another exanple are controll ed atnosphere
CA-containers carrying cargo such as fruit or vegetables which 15
additionally allow to nonitor and control the conposition of the

at nospher @&idanagachyc excaisaével Byhigh stemperatiurds ompassiitebie i nfl uence

t he speed éHmégﬁ%é?ep%B.ﬁﬂtE?BE?SS of fruit and vegetabl es during

transportation. 20 Such reefer containers and CA-containers - generally
referred to reefer containers in the followng specification - are

equi pped wi,t contr.ol .device.having,a, small display and keyboard. This
control d\é%v}}egeeafarledmént 5geph88}3ﬁﬁ‘ésth%d'ﬁ%%’é‘és%ﬂr§;atlé’ﬁﬁér ¥&Pe range and

other 85 pandpeieeits famnd tbupbhatute Nhérei# herry-aaRdrdrd1agtyal
t enper at ur e/ af nospheric conditjons inside the container. Further, the

control d&A&k 50s tTEPSBPEoFUFBERRgL EHEe Ganfser & Fiaskaryanpie predefi ned

tine interm@ifer Achtbiiakrsi Béﬁgiﬁgfrﬁ%sscpr@é’lil@ rfe%r/f Qom"%gd of logs, e.g.
to a 30 portabl e computer. 23 SEPTEMBER 2005 WO 02/ 077882 BCT/ EP02/ 02708 3

Further, tIesisdiag gfi ¢ compingesoaredalie, bampematukat sensors, and
an air circulation system to ensure that the entire load of

10 the container is well kept within defined temperature and

atmospheric conditions.

Yet another example are controlled atmosphere CA-containers
carrying cargo such as fruit or vegetables which

15 additionally allow to monitor and control the composition
of the atmosphere within the container. By this means it is
possible ‘to influence the speed of the ripening process of

fruit and vegetables during transportation.

20 Such reefer containers and CA-containers - generally
referred to reefer containers in the following
specification - are equipped with a control device having a
small display and keyboard. This control device allows to
programme the necessary temperature range and other

25 parameters and further to view the programmed and actual
temperature/atmospheric conditions inside the container.
Further, the control device is capable of logging the
temperature values at predefined time interﬁals. A serial
interface is provided for download of logs, e.g. to a

30 portable computer.




enabl es the control device to autononously operate independently of any

external power supply. To the contrary, the actual cooling%%ﬁmgig@g@(ﬁs

reefer unit 5 relies on external power supply. Due to the t

i nsul ati ow@iz2d7ieg2r eef er container the required tenper atpgfr@ipatimgpheri c
range may be sustained within the 40 reefer container,w thout power supply
for periods of several mnutes up to gany hours, depending on the required
10 tenperature/ at nospheric ranges. However, when transporting the reefer
contai ner over |long distances the reefer container is hooked onto the

el ectrical r_system e.q., .of a container carrier ship or an air cargo
ai r pl ane. %4?%ﬁﬁﬁé éﬁ#ﬁlﬁfﬁéﬁgdﬁP?ﬁgc?ﬂPﬁﬁﬁﬁﬁr%uﬁﬂﬁﬁ% Bt ergadheF rail no 15
such ext ergradb paathes Bty ol Sdavatk abb eau forti1ly Rk tet his may not be
an issue sjnce the insulation of the container may be sufficient to keep

the tenperdtfRENIFS e OTcBRYT BEFET PRl RAHThCRPHAUI Fooftheery
temper at urgstidi;alcheCate0al PEYST s SYPAY YL JPWIdCd YRR dHiLng | and

transport. 20 For this purpose, so-call’ed generator sets are avail able
whi ch 8an il i@ sthegtegneheppeet etupphy ailey S0 Fhesehegenér at or sets

contain fuiqis\-}\ﬁ%h\ﬁro%dOge@greftgg%gag?&ggﬁ&er tﬁ}%g%%igl&iit Fil_of suppl ying the

reefer unit el ectrica OVer an ex od of time. 25 In
addi ti on ttengheraturtedianepspbbal edrangpanentts desdiaibed wabpye, tgent ai ner

surveill ance duri ngﬁt r.anspor{_jhal go requires the provision of a container
nonitorin QSS%FeﬁP A11RE HOURPOF PUETHT i FHRRAY T PrEdRASgANnd nonitori ng

of 30 contsaiveatad hiemtaspapntoohafiePEsirY e depedinBabndeski Palh PPeq and
return, Such systens and net hods are used to generate

10 temperature/atmospheric ranges. However, when transporting
the reefer container over long distances the reefer
container is hooked onto the electrical power system, e.q.,
of a container carrier ship or an air cargc airplane. To
the contrary, during inland transport via road or rail no

15 such external power supply is available. For short hauls
this may not be an issue since the insﬁlation of the
container may be sufficient to keep the temperature. To the
contrary, for extended hauls or very temperature-critical
cargo, power supply is required even during land transport.

20 For this purpose, so-called generator sets are available
which can be attached to the reefer containers. These
generator sets contain fuel-powered generators having the
capability of supplying the reefer unit with electrical
power over an extended period of time.

25
In addition to the container-related components described
above, container surveillance during transport also
requires the provision 6f a container monitéring system and
method for identification, tracking and monitoring of

30 containers from a point of departure to a final destination

and return. Such systems and methods are used to generate




23 SEPTEMBER 2005 WO 02/ 077882 PCT/ EP02/ 02708 4 status reports for

custoners receiving containers, container supplier and/ orssEPREMER
goods. As described in US-A-5,6712,789 a conbi ned conputing ER 2005

tel ecomumyEadizogys system may be used for executing theserimeke el ng
related 5 to contai ner surveillance. Another automated contai ner

identification and tracking system hag been described in DE 195 34 948 A
describing a nethod for surveillance of the atnosphere within a reefer 10
container and related equi pnent via a centralized backup system In
particul ar, reference is _made to contai ner ships comunicating wth the
central i z&daWS &PPPELSsEPEI FREEOMRBTmiAFRIgtingh cons aAnsirai | ar appr oach i s

descri bed ddhtdSn® o8851919. ahl/oPANISIA o NobdocuIeaL BLoROgeS L0 use

wireless nobile comunication systens for stat'us and co a exchange
and sat el 1% ¥Scdmduriléat’/B8naf @@n%mcﬂimmﬁrm deieevmmuhiagkiogs ser vi ces.

20 A probl It B exLshi t s qutli ned. above i that in
particulafggﬁg%énﬁ o%ﬁoﬁgﬁ sggﬁ §£%§%g§g¥éﬁgﬁg t§8%FW8?énPe68faB%?ng
rel at el t doadootginamgeuceanibanaéi on for the exchange of status and
control data is not used in 25 an efficient manner. The reason for this is

that either each container is provided with its own dedi cated
satel | i t edbasedrt nackinageandonpai ey i nErRystiemdieadhnd EPacR{Qpi bitive

costs or that exgens' ve communjcation facilities are fixedly installed in
t owi ng uniSYStsfghas been described in DE 195 34 948 Al describing a
method for surveillance of the atmosphere within a reefer
10 container and related equipment via a centralized backup
system. In particular, reference is made to container ships
communicating with the centralized system via satellite

communication.

15 & similar approéch is described in US-A-5,831,519. In
particular, this document proposes to use wireless mobile
communication systems for status and control data exchange
and satellite communication for positioning to achieve
tracking services.

20
A problem with the existing technology as outlined above is
that in particular system components on a hardware and
software level being related to a long range communication
for the exchange of status and control data is not used in

25 an efficient manner. The reason for this is that either
each container is provided with its own dedicated
satellite-based tracking and monitoring system leading to
prohibitive costs or that expensive.communiéation
facilities are fixedly installed in towing units and

30 therefore may not be used when such towing units for

handling of the containers is out of operation.




30 therefore may not be used when such towing units for handling of the
containers is out of operation. 23 SEPTEMBER 2005 5 Furt he EMBER ;
with respect to the application of tagu, in U$-A--9,6565,5 %gme [ ?ﬁééos
el ectronic inventory.systemfor stacked containers. Here, a
=l ocates a. container..froma group of containgr tilizes an
. elERERaRE HEESGAME capabl e of  bei ng pgEEdDEed i n cl ose
proximty to one of the containers. The electronic tag further 1 ncludes at
| east one | and range - transcei ver - portion and at |east one short range
transreceiver portion. Each |long range transceiver portion is capable of
communi cating with either a short range transceiver portion associated
with another electronic tag or an ;L4terrogator unit- Each short range
tPati cgi P ' . | n._of ..C i catd.ng. Wwth._a | ong range tza
cei ver E%])F[Eti{%n&%ﬁ&%n%?’h%?&é egters%?ﬁtc??;w% %.9%135%1“&05‘1 Sﬁ, the device
| ecat i nga%s' Ectrie alh &P -R i 67 1358 RFhexso dftFeperirdof 83 contai ner -.rel ative to
O her celestrnsics invineory tspetao foai sexrkad reonsbioeed . iHexa, sd acked or nested
conf i gugaticanwnizdr1di@tes iscoddSifed, BRR 322 obPVUE chitcd8ssd i bed a*system for
cont OLkifigadell YEI rbiil B4 B8l PLIBLEL WRE LEM e Nohg oPr I nted Malter s

distri b§gf lget,vveen a’, sof.t cat1,on and & p Sral It Qf geographical ly
separ at 8213 BRI 3% 1R IOFG PAOEE 1§ e BRdNeoReHRENEEFget | ocations a.
| ocat i oRbe (Flaakineie dpoclirsbee iglcludea abEntpagtueriegdend dens fyi ng code and
packi ngtaingchévaopstgoh cadl &0M.dandi stied eRdriokafes tRfmdelieer printed natter
for. t hﬁoi-@iroﬁetm!oﬁ%nf%ﬂggt CcdrReRSAL) ¥orcicQNi Al gk HEt her, it is ‘
Pr 0POS el kRt b e, hARRE 4 N3P UAL0 LM Aeg SQUEB) NEr transm tter
capabl e .generat.| ng. - ) :

assoeinbed with ancther electronic tag or an interrogator

. tnit. Each short xange branscaiver portion jis cepabla of

comminicating with a long wange trangceivar portion of

another electraniec kag. In wonclusion, the device locating a

container supports the positioning of a contaiper xelative to

other contaipers when the cantainers ara stored in a stacked

or nested configuration. . ) .

iy 3 3
el
\

' Further, in US-A-5,828,.322 there 18 described a system for

) ;{q‘f;mtrulling delivery in return of printed wmatter. Here,

" “printed matter is distributed becween a soft location and a
plurality of geographically separxate target locations by
providing it each of the taxgat lacations a lodanion
transwitter capable of emitking a unique identifying code and
packing at the source locacion individual oxders are the
printed magter for.the targek location into xespective
containers. Further, it i3 proposed Lo provide eagh of the
‘containers with a container transmitter capablé 3 generating.

. a upigque identifying code. T _ : T
| ' ;
Further, ip US-A-5,448,220 there is descrihed an apparatis
for transmitting gontents inforwmation. There is utilized en
identification unit adapted to identify the contents of a
contasnsy apd to transmit a coded identification signal to a
_ remote receiver unit. This allows emergency personnel and



~a unique identifying cotes. Further, in US-A-5, 446,22t there io described
an apparatus, for transmtting contents information. ThergssEpfEMBERI260S
identification unit adapted to identify the contents of a container an% t

trransmt a coded identification signal to a renote receiver unit. This'

al | ows ener gency personnel and 23 SEPTEMBER 2005 5a ot her d
sgatiger tai n the cont WAl he Cout ai ner, at an si de.
St er, In DE 197,04 re it described a C8f

identification and tracking syst&m using transponders attached to each

container for identiftcat:1"On purposes. Preferably, each container also

has a pesidd eMdrgstdCpeiatpk wla_tacag;armbmeecggﬁrgﬂggl&aghon unti and a nenory
anp

unit i i ng. Transpanders are ex es” for p%lssive radi o
fr;equen%/&a'qﬁ%'se’ntgigf%ncé- ?1£mﬁasdseand used to operate without an own power -

supply. They use the energy froman el ectromagnetic is field produced by a
t ranspofichdl. Feader, iin DE dOr 00 2ghagyenard ipXflecFhada41-u py 23 SEPTEMBER

2005 s 0. [ t hat |
VO Skt RH SO ikt g TS 25 P2 S

for a s #Sg%l “period, Further tra
field WIQ)? iopohilice '%%gﬁg?dormaﬁfhpﬁ%“r“?ﬁ JoF Megtificagiehod by which
t r ans poRdERAE=t 1 ARSFRAPDLY ARk wptainarastse hes Speefmondgy t0 as nodul at ed
backsca¥gesiver unit, a mohile communication unit and a memory, wnit

in a houaing. s '

, '

Transponders are examples for passive radio frequency

identification tags and used to operate without an own power

supply. They use the enexgy from an electromagnetic field

produced by a txanspontier reader in order to chazge a

Lo
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However, in sonme applications active tags being powered by battery are
preferable for the follow ng reasons: 10 - with an active Q?QEIJTE%BERZOOS
di stances between tag and reader can be achieved; - an active tag

capabl e ofy@érbdag and transmtting |arger anounts of dq;(ﬁ,él,iﬂ%b.,@s paSS| ve
transponder; 15 nore conplex protocols may be inplenented using an active
tag, e.g., regarding the communication_security, including access control
and confidentiality, etc.; 20 - an active tag may initiate comunication
with a reader on its owm without having to wait for a reader to query it;
- an active tag can interface with an external hardware such as sensors,
timers, cofRRAILERY tdadf seavredagssPewRE af R kY m@cls@os;rsttams etc.

Never t hel e t e .need _f.or a battery
supply. Rep acc%&ngf'?%l g?ﬁ?ﬁgg?géaégcé Iﬁ%iﬁ preg(; |tg5I |ﬁ1d

applicati oﬁrmleIwﬁ@aﬁ&hleangednﬁnbeanﬁcpaaefext eega:psir;d amlaiemhegaeghaphi cal

di stributi.qp, .i.. 6. re | typicall Si ocation where each tag
regu|ar|y138‘%Eﬁ%tﬁ%%%SEBB§GI9[£6§?69¥% ?%#ﬁﬁgﬁﬁﬁbf?@§ef passes by.

Ther ef 6r e, refeatrddagcappl neduilabsdregukseatrebattery lifetime of several
years, while-the active tags still need to be very conpact and therefore
do not allow for large batteries. 5 SUMVARY OF THE I NVENTION I n vi ew of
the above naRwl,eGh QBmtehﬁpPﬁ.féﬁf'ioﬂlQVe%ﬁi@ ta¥ys 1Ri1AYObdwrbliXEd

assignment of w de-ar éa nobi
battery are preferable for the follow1ng reasons:

10 - with an active tag, higher distances between tag and

reader can be achieved;

- an active tad is capable of storing and transmitting

larger amounts of data than a passive transponder;

15
- more complex protocols may be implemented using an
active tag, e.g., regarding the communication security,
including access control and confidentiality, etc.:

20 - an active tag may initiate communication with a reader

on its own without having to wait for a reader to query it;

- an active tag can interface with an external hardware
such as sensors, timers, control units of coocled

25 containers, vehicle systems, etc.

Nevertheless, the main_drawback of active tags is the need

fdr a battery supply. Replacing the battéry frequency is

not practical in most applications, due to the large number
30 of tags and their geographical distribution, i.e. there is

typically no single location where each tag regularly



10 conmuni cation units to conponents of a container surveillance system

for increase of reusability. According to the present inver SeERPTEMBER 2605
provided a nobile comruni cation device for surveillance of at |east 15 one

t ransport @@ apsbsshei ng carried by a transporting unit. Heg/EpeRi 6
comuni cati on device conprises a short range data communication unit

adapted to short range wireless data gxchange with at | east one tag
attached to transported unit and a | ong range data communi cation unit
adapted to a 20 long-rage wirel ess data exchange to a transport

survei |l l ance system To achieve the above object it is further proposed to
attach t h&®afsisid ®YoorhearEarponnost t t2® apmL loppdrismisng carpdirgmant of t he

transport j I i i i .gf rvei | l.anc f the
transpor t o iy, IEEFANe,BY, shVer L TPept il e B ¥ Sy b

det ached dtidm tniredt tanbporveey oompaot dimk theresfiport idog neti tifiew use with
a differeﬂi tra@%%pét%g uni.t that may then need surveillance. 30 Therefore,
t he prese °L &fe i 0f “afFd%E& to overcone a one- to-one assi gnment of nobile
conmungcation units to 23 SEPTEMBER 2005 WD 02/077882 PCT/ EP02/ 02708 8
transported units and to ass}iggn a nobile comunication unit only to those

transportéﬁm%ﬁwgéoghgﬁEnégﬁE +illance in a flexible manner. Also, as

t he nobil e comruni cation unit nay be reassigned to a different transported
unit or 5 transporti ng unit at the end of a certain surveillance task, it
i s possibll®@ Vgem fifnitAe papEet | aRsohirete athdherpriesendodnusntaonohs uni t

w1 not generalia Le¥§QUESaLkQ:illiRe PP Al de-area mobile
10 communication units to components of a container

surveillance system for increase of reusability.

According to the present invention, there is provided a
mobile communication device for surveillance of at least

15 one transported unit being carried by a transporting unit.
The mobile communication device comprises a short range
data communication unit adapted to short range wireless
data exchange with at least one tag attached to transported
unit and a long range data communication unit adapted to a

20 long-rage wireless data exchange to a transport
surveillance system. To achieve the above object it is
further proposed to attach the mobile communication unit to
an operating equipment of the transported unit only during
the time period of surveillance of the transported unit.

25 Thereafter, the mobile communication unit may be detached
from the transported unit or the transporting unit for use
with a different transported unit that may then need

surveillance,

30 Therefore, the present invention allows to overcome a one-

to-one assignment of mobile communication units to



10 A further particular advantage is that operating equi pnment nust be

handl ed anyhow during preparation of a transport of the t3aREPYEMBER2H05
In case the nobile comuni cation device is attached to said operating

equi pment wowy@xdsha physical contact to transport equi piRiiepdhihdredde
necessary 15 while the renote access to the container is still possible

during attachment of the operating equgpnent. Overall, the present
invention allows to achieve a significant cost benefit in that only a nuch
smal | er nunber 20 of nobile comruni cation devices than reefer containers
nmust be %wned by transportiﬁa ﬁo anjes. According to a preferred

e

enbodi nent-ERSRRE L5 SBAES PRYCRP DFSIThe SRS FeTEGHLGAEAPD YNkt

gener at or oty aRd tAeseN@rhhapsPOLY Ogh Ll ttHat HdRPiRirvedNtahBer intere,
again use is made of the fact that the nunber of generator sets is much

smal | er t Ha®*ifd enmRpBrrof ALERT edS Eomtietidrss commua lieptdont Bhakrnghi ppi ng

lines. Gengl atQlss30nsat $o2LeyPRE qg% j ' d_transport, but not
when the reefefscgﬁtaingrs are %ﬂgﬁgar Ig#kgH%%%E%?%ePEship, at 23

SEPTEMBER (2005 ron®ing/ 01882t PEN¢ EROR/OR A&« Ftainustowed 1dkhee in a
cont ai ner ,depot .qr .a rt.iermnal. . Therefgre, .only ui pping the
S0t 13 B8ei bR A i R el i B eCEh

generator sét ‘wth-a &nd t hen only
at t achi ng nobdr ec eshmshdehtiongentonmill ardt eRn@dtkeselrontibs teefs 5

cont ai ners | eaq:s to significant cost benefits. Yet nonitoring is possible
during th&PFS&t¢ritical periods of the transport, namely the inland | egs.
When the container is on board of a container ship or located in a 10

container termnal, power is typically available with
10 A further particular advantage is that operating equipment

must be handled anyhow during preparation of a transport of
the transported unit. In case the mobile communication
device is attached to said operating equipment, no extra
physical contact to transport equipment will be necessary
15 while the remote access to the container is still possible

during attachment of the operating equipment.

Overall, the present invention allows to achieve a
significant cost benefit in that only a much smaller number
20 of mobile communication devices than reefer containers must

be owned by transporting companies,

According to a preferred embodiment of the present
invention, the operating equipment is a generator set and

25 the transported unit is a reefer container.

Here, again use is made of the fact that the number of
geherator‘sets is much smaller than the humber 6f reefer
containers owned by container shipping lines. Generator

30 sets are only needed during inland transport, but not when

the reefer containers are on board of a container ship, at



reasonabl e reliability, however, in view of the inland legs the invention
allows renote nonitoring at reasonable costs during thosexpserrEfiBERE2005
transport where renote access is not possible today and where the power

supply i sweagdrskd reliable. Therefore, in case of probl e pdsigs | ow
fuel level in the generator sets or reefer container failure, etc. it

w Il be possible to prevent danage to the |load. E g., when 20 a failure
occurs during rail transport, maintenahce of the specific reefer container
wi |l be scheduled for the next railway station. This is not possible
today, since during stops there is not enough tinme to exam ne each and
every reél ustomedi fdite, Fdnep eParadnehrdenat oieres rand eanénal. | ower

I nsurance §g6S, #4 r 1 t al | pRi . hine_or il way or
trucki ng onoer atfgrrl.el’Stoﬁiw %&P?égwsagﬂgh%é%ﬁ%atﬁy %ﬁﬁ%&?s%of?%%?or e

det achnentwigfe-tdheagememandcasébn devibge parod dhadn carl 3@ tawichdati takty be
downl oaded, vi,a the.l ong range_ . .co ni cat i radi o.to a back end system
Her eby, tfﬁ?ﬁ§x§#2§t8§5$€ﬁBE%mﬁﬁﬁéc 47 ng/ 5F6%?58 10 pr ot ocol
i s readi| eoamaiinalse licadease ef gpiobbent wddthadnetiteg .need to nmanual Iy

track down and physically access the reefer container. 5 According to yet
anot her preferred enbodi nent of the present invention, the nobile

conmuni catyedn éditt ¥y §8NBHESEL A S@hAlAd &1 ¥t QRN <3 beblsas .
positioning. unit. 10°In this case, the geographical |ocationh of expensive

of the transport, namely the inland legs. When the

container is on board of a container ship or located in a

10 container terminal, power is typically available with

reasonable reliability, however, in view of the inland legs

the invention allows remote monitoring at reasonable costs

during those parts of the transport where remote access is

not possible today and where the power supply is least

15 reliable.

Therefore, in case of problems such as low fuel level in
the generator sets or reefer container failure, etc. it
will be possible to prevent damage to the load. E.g., when

20 a failure occurs during rail transport, maintenance of the
specific reefer container will be scheduled for the next
railway station. This is not possible today, since during
stops there is not enough time to examine each and every
reefer container. Fewer claims for customers and hence

25 lower insurance fees will result for the container shipping

line or railway or trucking operator.

Still further, at the end of the transport before
detachment of the generator set, a log protocol can
30 automatically be downloaded wvia the long range

communication radio to a back end system. Hereby, the log



equi pnment - e.g., generator sets and reefer containers - as well as

expensive load carried in the transported units wll al waysskpTEMBER2005
known. This prevents |oss and theft both of equipnent and cargo. Still

further, igo@naRlses 15 better planning since the arrival plhris@he€dui pment
and |oad may be better predicted. Therefore, a container shipping |line or

rail road or truck operator |ine may ug | ess spare equi pnment. 20 A further
obj ect of the present invention is to grovide a real tine wireless
tracking systemw thin a restricted area having defined boundaries.
Heretof ore, according to the present invention there is 25 provided a
mobi | e comngtiosatli 5 deadédyfavaslalvke |immasefof probdams whthowtinsport ed

unit at a ntai.net .t ' LD f ta_caommunication unit
adapt ed tg%% %§ﬁ§r3°r§%5393}¥e g%ék§%$g§Eﬁﬁﬁgﬁﬁﬁgﬁﬁﬁﬁya?ngagt %%e t ag
attached tmeetfleer toamspoetred unit and a | ong range data 30 exchange to a
container termnal surveillance system Further, the nobile comrunication

unit is fixed to a 23 SEPTEMBER 2005 WO 02/077882 PCT/ EP02/ 02708 11

swi t chg ng Adtictr dabhga tgayetf aho OREr abt Ofe Middichbbaundati 88 ehe the contai ner
termnal. Therefore, this nobile communi cati on device supports a 5 wrel ess
tracki ng SFSEEMWLIPRERLARontRE MaeP Y68 ATUnicRt LogyBAkt MBYI | y updates t he

status of cﬂe@s@;@i%@naaggeéxmﬁ@eef@ran' toﬂzfem\(ﬁ@a%&ehseghesioniﬁ&lui ring
significantly |l ess manhual work and elimnating the risk of human errors.
What is acéMildved, is a provision of real time, high quality 10
identification, tracking, and nonitoring data both to

10 In this case, the geographical location of expensive
equipment - e.g., generator sets and reefer containers - as
well as expensive load carried in the transported units
will always be exactly known. This prevents loss and theft
both of equipment and cargo. Still further, it enables

15  Dbetter planning since the arrival times of equipment and
load may be better predicted. Therefore, 'a container
shipping line or railroad_or truck operator line may use

less spare equipment.

20 A further object of the present invention is to provide a
real time wireless tracking system within a restricted area

having defined boundaries.

Heretofore, according to the present invention there is

25 provided a mobile communication device for surveillance of
at least one transported unit at a container terminal
having a short range data communication unit adapted to a
éhort range wireless data exchange with at least one tag
attached to the transported unit and a long range data

30 exchange to a container terminal surveillance system.

Further, the mobile communication unit is fixed to a



container carriers and respective custoners. Therefore, according to the
present invention it is proposed to achieve a radio coverpgSFEETEMBER 2005
container 15 termnal through attachnent of the nobile comunication

devi ces asy®pdid7rgged above to the switching units or gateScraipgsaled W thin
the container termnals. At the event that a container is either handl ed

by a switching unit or that the smﬁtq@jng unit passes a contai ner when
handling a 20 different container, status and control infornmation nmay
automatically be forwarded to the control system of the container
termnal. According to yet another preferred enbodi nent of the 25 present

i nvent i on, SYHe R\ MHGe §Taghvatedfaposre hali s Wildlin eundeviidsdothr ough a
hand- hel d omMANHCAtiQN rdeviiagy . for surveillance of at |east one
transported unit conprising a short range data commrunication unit adapted
to a short range wireless data exchange with at | east one tag 30 attached
to the tr rted unit. _a | ong_range data 23 .SEPTEMBER 2005 WO

021 077860 TS O RS E‘%bgéﬁnﬁﬁﬁ“%‘é’??%th‘?ﬂ tdzeé’deF& SFEPGTLES| Bng range

W rel ess datmeleechangsing aybtanspothin Ui i@iddante eshama1Cengeary to the
previ ous enbodi nents,. the -held allows _5 fcg{ Cportabi i tﬁgand therefore

hand
al so for WAL ¥§bBPFé§gFIFP?.SY?F$ﬁu?f(ﬁﬁ e iRgsdvhergver

conmuni catin s GRMiee oFaYiaRB108¢! 2L e Pin$tafdn arddnitd yatl edsCRBLALDEr
termnal or as well bé carried with a towng unit, e.g’, a truck or train,
Here, no fiS&%@rst ali@ipafdrgebbe 1vizhmiilEwn GFgas-c¥hps &bt her a

transportifhiQved, is a provision of real time, high quality
10 identification, tracking, and monitoring data both to

container carriers and respective customers.

Therefore, according to the present invention it is
proposed to achieve a radio coverage of the container

15 terminal through attachment of the mobile communication
devices as outlined above to the switching units or gates
cperated within the container terminals. At the event that
a container is either handled by a switching unit or that
the switching unit passes a container when handling a

20 different container, status and control information may
automatically be forwarded to the control system of the

container terminal.

According to yet another preferred embodiment of the
25 present invention, the advantages achieved above may as
well be provided through a hand-held communication device
for surveillance of at least one transported unit
Icomprisiﬁg a short range data communiéation unit adapted to
a short range wireless data exchange with at least one tag

30 attached to the transported unit and a long range data



transported unit is necessary during surveillance of the transported unit.
Further, such a hand-held device may be realized through 2356 THMBER 2065
exi sting hand-hel d device, e.g., nobile phones, PDAs or organi zers already
15 used i (g Hasidse!l d. According to yet another preferredppfhoismat of the
present invention, the short range communication units referred to above
are adapted to short. range wrel ess ta 20 exchange, for exanple the
Bl uet oot h standard or sone other suitdble | ow power short-range wreless
comuni cation nethod. This allows to use available circuit conponents for
the 25 realization of the short range communication unit in a very
cost - ef f i ciamunvienat ismi unitueathpted| bor polweng strorge mengd eswi dekess
comuni cat | facilitates maintenance of,the different devices using the
folated SHONHAH e 2o b aNERRF EoRUERF T ALABE SYSYEBTENBER 2005 WO 027077882
PCT/ EPO2/ 02708 13 Yet another preferred enbodi nent of the present invention
is related,to an activ ta% for attachnent to a.transported unit

5Py P

conpri si nd @ PREr U VhEHBr fTRRRIRE RS st S Agndateltdagt Lt i ¢

i nformat i ofbbgidiaA18l1346d aha thersrbranspss tad unidreadeShert range
communi cation unit adapted to | ow power short-range wreless

conmuni catdRit: Gkt 1d teodfy BRFELCBYaP cthe daisinhedid Cesmgpération of the
ﬁ;;;ggm;%ﬁﬂg@g% og)f%%@@ﬁeﬂ&z- stfet PR L Widly RAgkia{Gelad pPOVer
terminal or as well be carried with a towing unit, e.g., a
truck or train. Here, no fixing of the hand-held
10 communication device to either a transporting or a
transported unit is necessary during surveillance of the
transported unit. Further, such a hand-held device may be
realized through integration into existing hand-held
device, e.g., mobile phones, PDAs or organizers already

15 used in the field.

According to yet another preferred embodiment of the
present invention, the short range communication units
referred to above are adapted to short range wireless data
20 exchange, for example the Bluetooth standard or some other
suitable low-power short-range wireless communication

method.

This allows to use available circuit components for the

25 realization of the short range communication unit in a very
cost-efficient way. Still further, low-power short-range
wireless communicatiqn facilitates maintenance of the
different devices using the related short range
communication units.

30
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nt invention inplies that the operation of the active tag is

nto cycles. Each cycle has a sleep time period WesepTEMBER 2005
tag is switched off with the exception of a tinme neasurenment unit,

e. g.

a

szj(f g, reader signal time period for det ectlogcqupgmz%gence of a
gnal at the active tag. According to the present 1invention it is
to have a sleep tinme period _setting at the active tag which is
according to the operative ddnditions. 20 The reason for this is
time where the active tag "sleeps" and where the active tag

to a reader signal inpose a mninmumtine that an active tag and,
e.g. a reddemoshelr @xeaennbﬁlemhmmﬁmﬂntxnﬁ(thMMreSGQMtaQVéngi®Me 25

myst n touch to ensure_that .the re becones aware of the
iRaa3e Jo' BlgmckRre i er R VAT BTy CPePe FFRRERREHEY passi ng

tinme, howamdr, domprusuakl ¥ govéat esbbyy a a)atfd:ﬂoﬁzl# anisl tuat keArikg active
n. I.n other words, an active tag may "sleep" during 30 |onger tine

peri ods whidr ¢ 935¢ Spetaci ¢ BfEBﬂﬂF%?QNP?¥ﬂﬁMqﬁ§a§9@n§9aﬁpemnthout changes -

'ﬂ%ﬂs@:‘&&t@@u 'untl kang p%&r@%aﬁE&T%ﬁﬁn%Q%l\s\Q UaiQ74882ted

02708 14 - e it should be decreased in situations where the
operatlve1%Rnhmwfp@wgrrébpétyr@hgﬁg@lrekﬁﬁf cammuindganandli Agd at tern1na|s.

t
SEARR LhablBanlespolt LRl Mherdiichoes LBt LoBH
drag msting gpowevemahagement.

In particular, active tag power management in the sense of
the present invention implies that the operation of the
active tag is divided into cycles. Each cycle has a sleep
time period where the active tag is switched off with the
exception of a time measurement unit, e.g., a counter, and
a reader signal time period for detection of existence of a
reader signal at the active tag. According to the present
invention it is proposed to have a sleep time period
setting at the active tag which is variable according to

the operative conditions.

The reason for this is that the time where the active tag
"sleeps” and where the active tag "sniffs" to a reader
signal impose a minimum time that an active tag and, e.qg.,
a reader such as a mcbile communication unit contacting the
active tag must be in touch to ensure that the reader
becomes aware of the presence of the active tag. This time
equivalently referred to as passing time, however, is
usually dictated by a particular situation the active tag
is in. In other words, an active tag may "sleep" during
longer time periods where the operative condition remains

constant without changes - e.g., during long haul transport

ecrease pomer



Further, according to the present invention, there is realized a tag with
significantly increased operability 10 through use of | ow298EPTEMBER 2005
comuni cation. While already the application of a suitable | ow power

short -rangg wgs@se€ss conmmuni cation nethod allows for a gegiese ef used
power, power consunption is further inproved through switching off the
active tag when no data exchange is nﬁgessary, as 15 outlined above.
According to a preferred enbodi rent of"*the inventive tag, the active tag
further conprises an interface unit adapted to exchange dynam c status and
control data wth a control 20 unit of a transported unit it is attached
to. This prefdleedtesbodldehe decotapet tircdiduatdloasawberehthe not only
identificatiqon,and tracking servic are to be provided, but SO

nonNi t or | n;&(?frattﬁé’et F&H@b%%?%a ﬁ?‘l?’fgf%éheafn © eCﬁ-'CoﬁPﬁilﬁgrﬂﬁ?gJal?%ef er
cont ai ner at itermikeys.i Heve, Peeosxiagsion yaA tdroheepprehar pegi@abodi nent
of the present invention, the different units described so far 30 e.g.,

t . )eg
t he nobi | &9FIMUSEERRESRR JEVFR eSO HRPHh AREHAIITS CORARELEREI BhLOMS i ces and
the tags ald aehed rieahiey28e SEETEVBRR0WnRpI2687 {882nBCTLEPPL/ 02708 15

transported unit - are used to build up a data acquisition sub-systemin a
survei | | af@d-system for containers. The data acquisition sub-systemis
connected to a back end sub- system of the surveillance system e.g.,
through a wireless 5 | ocal area network or nobile comrunication according
to the GSWusttiedar déccPhdinacko eblie sptesyrdt dmventponsesharseiser adapted to

support r%@alﬁggﬁ %“EXSVLPQhS§{8A£f§EJHéT§‘¥%%r%%sed operability
10 through use of low-power communication. While already the
application of a suitable low-power short-range wireless
communication method allows for a decrease of used power,
power consumption is further improved through switching off
the active tag when no data exchange is necessary, as

15 outlined above.

According to a preferred embodiment of the inventive tag,
the active tag further comprises an interface unit adapted
to exchange dynamic status and control data with a control

20 unit of a transported unit it is attached to.

This preferred embodiment is of particular relevance when

not only identification and tracking services are to be

provided, but also monitoring of the transported unit -
25 e.g., a CA-container or a reefer container - is a key

issue.

According to yet another preferred embodiment of the
present invention, the different units described so far -
30 e.,g., the mobile communication devices, the hand-held

communication devices and the tags attached to the



the surveillance system and a dat abase adapted to store identification
information, tracking information, and 10 nonitoring inforsmsEpTEMBER 005
transported unit and/or transporting unit. This preferred enbodi nent of

the presegossedabion allows to support services for di fﬁyﬁgil%gbhstorrer

categories, e.g. 15 the carrier, the port or/and the end user. pendi ng on
custoner needs, the server can be a sinple relay that only collects data
fromthe data acquisition sub-systen1éﬁh comunicates it to existing back
end tracking systenms w thout providing specific services. On the other
hand, the 20 server could be scaled up to provide new services on the

basi s of ttmndgertstdbuadti r tilre datdbhsdulohtumray daxeXicefuiiggtsonveyi ng
systens, the present . invention ?Iloms for real tinqiand t hus _accurate
tracking ZBYERY Y1 ALitNg % RESY it FBRCE THET i T i9rerfay TBfovi de  their
cust omer s dgdtidh ang sAcdvhakababgds teheisipcdndtaiel Hnf0mRikd aRdasdphence

i nprove the transparency and _reliability of their services. The reason for

this is tSt§Mh afhdh@artyryeddianee ofyY SedlsyBt®em tHERiser feditRLESS nO 30

| onger sneethd 0 have HRekb rewa -dgds e AENAN WM £ o jcation
equi pngnt . Thagl det ach%%i I irt \gegf ﬁtglr)\?gé 2%0%%5PTENBEEn2(§§?P%\?%n82?%§%2
é

PCT/ EP02/ (3520 & tegdaqdi.pAlet barkoardt sulpr s an tqcmpsjioesed grikverwi t h such
equi pnent S t n e Vi I t herefqr achi eve
t he inpr Ova‘é&(}%rtgeé% rEItol r?@%ggggr 5%33/?0}—'%& e?‘gxg‘g%\hﬁgbgrﬁ/el%l%éatsi gﬁ?gﬁasgk‘.gﬁg and
noni t or i ngldatsmrveiddeoce sgsteomyeand anoddieabgreefaataprddenbodi-oeat of the
identification information, tracking information, and
10 monitoring information for the transported unit and/or

transporting unit.

This preferred embodiment of the present invention allows

to support services for different customer categories, e.qg.
15 the carrier, the port or/and the end user. Depending on

customer needs, the server can be a simple relay that only

collects data from the data acquisition sub-system and

communicates it to existing back end tracking systems

without providing specific services. On the other hand, the
20 server could be scaled up to provide new services on the

basis of the data stored in the database.

Contrary to existing surveying systems, the present
invention allows for real time and thus accurate tracking

25 and tracing information. Therefore, carriers may provide
their customers with more accurate and more up-to-date
information and hence improve the transparency and .
reliability of their services. The reason for this is that
in the data acquisition sub-system transported units no

30 longer need to have their own dedicated permanent wireless

communication equipment. The detachability of this



present invention, the surveillance systemfurther conprises a front end
sub-system for access to the back end sub-systemyvia Stanégd‘ﬂEPTE BER 2005
comuni cation, e.g., the wireless 10 application protocol [ or M

I nt er net . wWihoso7pssef erred enbodi mnent of the present inventgcaiembhpPwes tO
realize a facilitated access for custoners of the carriers to data they
need to organi ze their business. One 3% such exanple woul d be a

manuf acturer that tracks the status of a container carrying parts he needs
for his factory to check on achievabl e schedul es for the container
delivery. _Still furt he_use 89 Etandar di zed communi cation allows to

over come SHOHEESHRN q(5’1"”'5 |tt8pPF8Yé LR Wb PEF ¢ ity Sushi || furt her,

it enabl eseqihipmeifti eiheitle ithRECABBt Abt OPee®fddifV (HUMIRRI y @nd- . the billing
of carrier _services via _the Internet. According to another preferred

embodi menttT &I HitOs @b ieys theehPErvederenl stlmemﬂCd:@@a&ywﬁput er
or 00T am prgiutiecdcBtic1a8dah) e LRS! S AorTIRIY 0L B pr OCeSSOr o

control l er and conprising softwarée code portions orm ng the steps
accordPng to the inventive nethod when the roduct is run on the processor

or contr O'A&{?m%’_%gg%os';gﬁ Zg?ér%j\[/%\%loeﬁ &2}11} o / EP%%OZ?OB 17

Therefore ent “inventron Ve an
i mpl enent a:tne@rentf inlvenitavant the mth@ﬁlb&tr&m mte&orﬂmﬂ:ﬁéror processor
systems. |n concl usi_o enentation | eads to the provijsion of

h
conput er programss fr gﬁﬁigge?gr% Y {9 Lo Reess Spsthm Backored

speci fi caldup-ayptesessar standard communication, e.g., the wireless

10 application protocol and/or the Internet.

This preferred embodiment of the present invention allows
to realize a facilitated access for customers of the
carriers to data they need to organize their business. One

15 such example would be a manufacturer that tracks the status
of a container carrying parts he needs for his factory to
check on achievable schedules for the container delivery.
Still further, the use of standardized communication allows
to overcome shortcomings of proprietary systems used so

20 far. Still further, it enables the efficient implementation
of new services, e.g., the billing of carrier services via

the Internet,

According to another preferred embodiment of the present
25 invention there is provided a computer program product
directly loadable into internal memory of a processor or
controller and comprising software code portions for
~performing the steps according té the inventive method when
the product is run on the processor or controller.
30



These prograns defining the functions of the present invention can be
delivered to a conputer/processor in many 10 forns, incl uBRNGERTEHMBER 2005
limted to informati on permanently stored on non-witable storage nedia,

e.g., ey ilyygsgenory devices such as ROM or CD ROM di $g§mpphf@dabl € by

processors or conputer |/O attachnments; information stored on witable
storage nedia, i.e. floppy 15 discs aq% har ddri ves; or information convey
to a conputer/processor through commini cati on nmedia such as network

and/ or tel ephone networks and/or Internet via nodens or other interface
devices. It should be understood that such media, when carrying processor
readabl e Zhenehantiget ithes pirspseatiehnventioe inalma \meoodnedptor epr esent

alternate%ﬁg i t f n{ I i BRI EE CRLPTI OF
DRAW NGS (r?lg}t%zﬁ)f gﬂ%(%v?n}n%g’,tgl& ﬁégbégtwrr% eﬂ‘g"ifhtcls)r% &erifgla%guﬁ ltt? gg%nvent ion
as wel | ascdmmtteer cadypantagesr sbfeems. ald coradhericced endahdi ment s t her eof

i || be descrbed with ref to the drawings in which 30 23 SEPTEMBER
2005 WO CHRIFRSSE SCTPEREIR02 106T18 BY ! 16100 i PR SRORE 8= Fet er or

CA- contai nefodifstsngoa 1de wathashesmpiies ety e kel Rereoupl ed to a
generator _set, Qarr)ii ng a mobi | e conmmuni cation unit according to the
pr esent i mRafRifdrally a processor.

These programs defining the functions of the present
invention can be delivered to a computer/processor in many

10 forms, including, but not limited to information
permanently stored on non-writable storage media, e.q.,
read only memory devices such as ROM or CD ROM discs
readable by processors or computer I/0 attachments;
information stored on writable storage media, i.e. floppy

15 discs and harddrives; or information convey to a
computer/processor through communication media such as
network and/or‘telephone networks and/or Internet via
modems or other interface devices. It should be understood
that such media, when carrying processor readable

20 instructions implementing the inventive concept represent

alternate embodiments of the present invention.
BRIEF DESCRIPTION OF DRAWINGS

25 In the following, the best mode of carrying out the
invention as well as further advantages, objects and
preferred embodiments thereof will be described with

reference to the drawings in which

30



Fig. 2 shows a-schematic diagramof a tag according to thq present
invention; Fig. 3 shows a schematic diagramof a nobile cpSHPTENBER 2005
according to the present invention; Fig. 4 shows a first application
scenari o (@ odgmszdi fferent container surveillance conpopghispe@eeer ding to
the present invention; Fig. 5 shows a second application scenario for the
different container surveillance conpg_ents according to the present
invention; Fig. 6 shows a third application scenario for the different
cont ai ner surveillance conponents according to the present invention; 25
Fig. 7 shows a fourth application scenario for the different contai ner
survei | | arfti& cdnponshpys acteefenge¥ CAtmondradset hamiegt Bohag30 Fig. 8

shows the scal abl e i tur f a,surveillance system
according to the pr%@gﬁgggﬁné%%%?%%fgéékﬁéibdgéﬁ?g%ﬁgRtQO65gﬁf?ﬁiﬁﬁﬁ7882
PCT/ EP02/ 02708 19 Fisgt 2ashpisg aa frhaw ohardmmafh idzatdbhauaét surveil | ance
met hod according to the present invention. 5 BEST MODE AND PREFERRED
EMBODI MENTS OF THE Pﬁﬁ%ﬁﬁﬁngN{JfE ORI 4 He FYSOWPRY, the best node of
carryipg out the present invention as well as preferred enbodi nents
t hereof, further

Fig. 2 shows a schematic diagram of a tag according to

thg present invention;

Fig. 3 shows a schematic diagram of a mobile
i0 communication unit according to the present
invention;
Fig, 4 shows a first application scenario for the

different container surveillance components

15 according to the present invention;

Fig. 5 shows a second application scenario for the
different container surveillance components
according to the present invention;

20

.Fig. 6 shows a third application scenarioc for the

different container surveillance components

according to the present invention;

25 Fig. 7 shows a fourth application scenario for the
different container surveillance components

according to the present invention;

Fig. 8 shows the scalable and open system architecture
30 of a surveillance system according to the present

invention; and



10 objects and further advantages wll be explained with respect to the

drawi ngs. Insofar as different features of the present | ¥SEPTEMBER 2005
explained with respect to certain aspects thereof, it is to be understood

that theseyvgd @al7tdses are conbinable with each other to agigws:y34d 0US
ot her 15 nodifications and variations of the present invention. Fig. 1
illustrates a basic principle underlyiiag the renote identification,
tracki ng and nonitoring of containers according to the present invention.
20 As shown in Fig. 1, a container 10 has attached thereto a tag 12
carrying at |east static status information, e.g., container ID, size, tar
wei ght, owner, etc. The tag 12 can comunicate via a short range wreless

conmuni catgiQn lg nk 2hokd W Elop b %fC%mBéWt%.%teensHPbélﬂﬁ nEdrther, the
nobile comunication unit 16 is adapted for |long range w re?ess

communi cation to a PeRbeE zereiding wurthe Praseatsysvention. be described in
nore detail below As shown in Fig.1l, there is also attached an operating
unit 18 to the container unit 30 10, e.g., to control the tenperature or

at nospher SEAT MORPE ANE EBRFERRED . EMIVISEETENBER ZHB5 PROSARI077882
PCT/EPOZ/Q%QE%T%% Typical exanples for the container shown in Fig. 1 are
reefer containers, i.e. freight container for transporting frozen or
chiIIed freight. Further - containers may be 5 provided as CA-contai ner,

reefg %?lnt% Bﬁr that in .addition allow to control and nonitor the
corrp05| tion R&LVABYIphERe RFThitPdn et sRtaiviee oot thesereserfont ai ners

invention as well as preferred embodiments thereof, further

10 objects and further advantages will be explained with
respect to the drawings. Insofar as different features of
the present invention are explained with respect to certain
aspects thereof, it is to be understood that these features
are combinable with each other to achieve various other

15 modifications and variations of the present invention.

Fig. 1 illustrates a basic principle underlying the remote
identification, tracking and monitoring of containers
according to the present invention.

20
As shown in Fig. 1, a container 10 has attached thereto a
tag 12 carrying at least static status information, e.qg.,
container ID, size, tar weight, owner, etc. The tag 12 can
communicate via a short range wireless communication link

256 14 with a mobile communication unit 16. Further, the mobile
communication unit 16 is adapted for long range wireless
communication to a remote container surveillance system to
be described in more detail beioh. As shown in Fig.l, there
is also attached an operating unit 18 to the container unit

30 10, e.g., to control the temperature or atmosphere within

the container,



are mainly used for transporting fruit or vegetables where the ripening
process may be influenced by the atnosphere 10 conpositi on23 SEPTEMBER 2005
t he operating equi pnent 18 shown in Fig. 1 are, e.g., a fuel power

gener at or wayej@mszWi th a reefer unit and a generator set ppgahfehé supply
the reefer unit with power while no external electrical power is available

during transport of the container. 152As shown in Fig. 1, a first aspect of
the present invention is that it relies on the separation of the data
communi cation link into a short range |link between the tag 12 and the
nmobi | e communi cation unit 16 and a further | ong 20 range communication |ink
bet ween the nobile communication wunit 16 and a renote contai ner

survei | | afyp isyedt emanplest lier, thesemmkmﬁmsmeﬂtwﬁs1mhatgthe apbi | e

comuni cati o unit .16 _i.s _not t attached to the contajner 10,

but Ty b S RORTARBPEFf oht Bor FHG T e BUADHE ie: SABSBEEE LBt e

i denti fi calro¥en brackingear fﬁemgm@rlmm{eﬁ heont@nhairefhaOpks necessary.
Heretofore, the nobile_ conmunication unit 16 may be handl ed separately

fromtRe BSOSO GSeGATF Hﬁﬁ@lﬂﬁrorld%tdﬁﬁ@ﬁﬂéﬁ@n&éﬂ§@ﬁeBhFFoh$the

cont ai ner Ay ;itqget Renow £B LhatPPErAld %rﬁ%rp%@t cofip o§gt?_§n5§PTENBER 2005
WO 02/ 077882 PCT/ EP02/ 02708 21 Fig. 2 shows a schematic diagramof the tag

12 shown ithe Eitgosphene whbhhni bheigpniingie ag TheseofPrieetadneghort range
5 COHWUHI%@% 9@1ﬂﬂ&tu§9d §09r99§§§§géf§HHrfydf?’0%2Ve%eg§g95¥ where

the ripening process may be influenced by the atmosphere

10 composition. An example for the operating equipment 18
shown in Fig. 1 are, e.g., a fuel power generator system
with a reefer unit and a generator set adapted to supply
the reefer unit with power while no external electrical
power is available during transport of the container.

15
As shown in Fig. 1, a first aspect of the present invention
is that it relies on the separation of the data
communication link into a short range link between the taq
12 and the mobile communication unit 16 and a further long

20 range communication link between the mobile communication
unit 16 and a remote container surveillance system.
Further, a second aspect is that the mobile communication
unit 16 is not permanently attached to the container 10,
but may be detached therefrom during time periods where no

25 remote identification, tracking or monitoring of the
container 10 is necessary. Heretofore, the mobile
communication unit 16 may be handled separately from the
operating equipment 18 or attached and detached from the
container 10 together with the operating equipment 18.

30



24, a power supply 26, and a controller interface 28. QOperatively, the
short range communi cation unit 20 is provided for data exZhSEFRTEMBER2005
nobi | e communi cation unit 10 16 shown in Fig. 1. In particular, status and
control dgigoerege2be exchanged via the wirel ess short rapggepwpower
link. This link could be based on Bluetooth or any other short range,

| ow- power radi o systens that operate i1 allocated | SM (I ndustry, Science,
Medi cal ) bands. Depending 15 on the needs of a specific solution related
radi o ranges will be provided, e.g., a radio range of up to 30 m Further,

the interf 2285@1 Whe ts%ge&lggghegx\g%]g%%atfﬁl&vee ddher fs?lgllwng §Et ween the

tag 12 an eqU|pnent units att e con ner e’qg., the
reefer uniEigVila this interface an exchange of dynami c status information
is enabled. One typical such case is the tracking of reefer containers
where the tag 12 needs to interface with the reefer unit 18 to, e.g., read

out or wias aaﬁ:twnpcimnu;ag readeRe osf Lmrcfcﬂﬁﬁn%%r stlr¢esanged. , for
tenperature ractice there may be used, a number of tenperature sensors

in a réef P “E‘B’r?t atdPRs §Nihat Oq) f PE?%%%%PV&F%QW%@ZM éa#enaryf or

subsequentz4,0¢gigge rTRE E@ﬁgr 86, LhRqi At &sfacs 148 ﬁ%@f%%et bg tag 12 to
transnmit data via the short range 30 lowpower radio link 14 to the nobile

comuni cation unit 16. Yet another option covered by the present invention
communt caton Uh L 76 FPoftPyCi (T e7T atout et S50 e A0CR prent 18
e.g., to readides ffogl dlaeaeExcbangtemntkh o mdie 1st abumuaf catdenennior .
10 16 shown in Fig. 1. In particular, status and control data
may be exchanged via the wireless short range, low-power
link. This link could be based on Bluetooth or any other
short range, low-power radio systems that operate in
allocated ISM (Indﬁstry, Science, Medical) bands. Depending
15 on the needs of a specific solution related radio ranges

will be provided, e.g., a radio range of up to 30 m.

Further, the interface 28 of the tag 12 allows to achieve
interfacing between the tag 12 and equipment units attached
20 to the container 10, e.g., the reefer unit. Via this
interface an exchange of dynamic status'information is
enabled. One typical such case is the tracking of reefer
containers where the tag 12 needs to interface with the
reefer unit 18 to, e.g., read out or write set points, read
25 out current sensor values, e.g., for temperature. In
practice there may be used a number of temperature sensors
in a reefer container so that all related values may be
read out for subsequent logging. Therefore, the interface
28 enables the tag 12 to transmit data via the short range
30 low-power radio link 14 to the mobile communication unit

16. Yet another option covered by the present invention is



5 As also shown in Fig. 2, the data exchanged via the short range
comuni cation unit 20 and the interface 28 nay be stored i23 SEPTEMBERI2005
under control of the processor 22. (Operatively, the processor/controller

22 may al s @hgs20ut @ power nanagenent for the power $i¢REipHy@Bod O avoi d
any 10 unnecessary power consunption. In particular, one option is that

one or nore tine windows (s) are specpfied via the short range
comuni cation unit 20 for activation of the conponents in the tag 12 to
achi eve data exchange. Qutside these ti rre wi ndows t he tag 12 may then be

account | 0% ta RrghPPreanrSRAE e Wiy dRerazEn-d: BRRF Ty

t her ef or e iehopeeatedngvegqusenenial 1§ ,car.sy. W tthowtadnyhemdiuol enener. 20 I n
particul ar, accorgl ng %o t he rese t invention, active' tags are

consi der e®faé G&p QFe@Ba WORE G IWEEPve tag to achi eve econonic
usage of battery power. In the sleep node the entire circuitry of the
active ta letely switched off xcept for a tine measurenent unit
25 - ebg aaéégnggpwpnltlh@-%r otestn deta wxchapgsdr g§aatheedPrtine period

tsl eep- V\Vf%% h%oﬁlhlﬁﬁﬁzcgtﬂsnp&ufdzdﬁaamwerqﬂtertfaee Eaﬁm ag4lr errent unit

powers the rémaining circuitry o the active tag wh hen capabl e of
recei vi ng stadied isi gnmksory détwenranecomtarlerofatimbprecesspun?Zati on unit

W0 001 077 GBS BT PEBY] BOTOR S5 T e 2L ol oEbPOeE Y Chlr
signal, ita poker mempampotefer tmeepuheﬂEHUppdgnaﬂntoahvngdmam@ the rel ated
10 unnecessary power consumption. In particular, one option is
that one or more time windows (s} are specified via the
short range communication unit 20 for activation of the
components in the tag 12 to achieve data exchange. Outside
these time windows the tag 12 may then be set into a sleep
15 mode to avoid a power loss. Such a sleep mode may account
for a significant part of the tag operation time which may
therefore be operated over several years without any

maintenance.

20 In particular, according to the present invention, active’
tags are considered as using a "sleep" mode of the active
tag to achieve economic usage of battery power. In the
sleep mode the entire circuitry of the active tag is
completely switched off, except for a time measurement unit

25 - e.g., & counter in the processor 22 that measures a sleep
time period tsieep- When the sleep time period has expired,
the time measurement unit powers the remaining circuitry of
the active tag which is then capable of receiving radio
signals to determine whether a mobile communication unit

30 such as reader is attempting to communicate with it,



reader as long as required. If the active tag does not receive a reader
signal, it will only stay active as long 5 as necessary to

reader signal is present during a tine period referred tozgggegiﬁhn€¢5%®95
time permasloxwrrsgui valently "sniff period" tsniff in thecrghdemng. 10
The active tag will then be powered down again, except for the tine
measurenent unit that will wake the ac@ive tag up again after another

sleep tine period has expired. According to the present invention, it is
assuned that the 15 reader signal tinme period is much lower - e.g., by

several ories ile MRALGS, EbaR LhC, Sl eaRL ISRA0ATT Qd ggaghat the

lifetinme of the active tag s prolonged accordi y g-, "by several
orders of reaiint pdererednonorpdr ssant t communi'cd i wdith stenaeileted0 O

i nportance_ foy .the iinventive tag accoydi to the _present invention is
al so thatJfﬁgﬁghﬁﬁogopﬁeagl588ugfﬁé‘ %grgﬁkiﬁﬁﬁfvﬁhgaﬁégagﬁ 8Pfnal time
period tsniddeialesa reaBieer etgh8l Asi€ el Bl tdmy igtadyhadkakkowsngohgposes a
lower 25 limt to the tinme that an active tag and a _nobile comunication
unit nost 35 NSEESHEY E9cRNSERRr LARE MR FRRdthAL9M3d AsbPresedimuni cati on

unit beconks iNeARE tehet PEriBHESERELr & 1 AGLIME fs%%th%iﬁlg' ated time
period will be referred to as the passing tine tpass’in the follow ng. 30

23 SEPTEMBER g5 rWedu2ra¥esbly 24sHdT meod/al'7 6nidovieyvdhe t he passing tine
tpass is ysHaldyndictated by the

10 The active tag will then be powered down again, except for
the time measurement unit that will wake the active tag up

again after another sleep time period has expired.

According to the present invention, it is assumed that the

15 reader signal time period is much lower - e.g., by several
orders of magnitude - than the sleep time period so that
the lifetime of the active tag is prolonged accordingly -
e.g., by several orders of magnitude - in comparison to an
"always on" scenario.

20
Of importance for the inventive tag according to the
present invention is also that the sum of the sleep time
period and the reader signal time period tg.er also
referred to as cycle time in the following imposes a lower

25 1limit to the time that an active tag and a mobile
communication unit must in reach to each other to ensure
that the mobile communication unit becomes aware of the
presence of the active tag. The related time period will be
referred to as the passing time ftp.ss in the following.

30



particular situation. E. g., the passing tine may be very long in certain
situations - e.g., many hours when an active tag on a fre23SERTENMBER200S
comunicating with a 5 reader on a truck head or chassis carrying the
freight oanéxi7nse - or very short in other situations - pergepo2oFis@ct i ons
of a second when an active tag on a freight container is passing by a
stationary reader at high speed. It isystypical for all the applications
according to the 10 present invention that each active tag will - during
its lifetime - sonetines be in situations with a higher passing tinme and
sonet i rresré)e in sityations with a shorter passi n% time. 15 According to

t

the presedtCTrmt iTE PATS18PeEPEi heespdrd dFuald Vi Haptpspd BEl BReéed such
that it ispoepallidy &iwiakibhe ESHOTLEsE SONCHIY AR RASSHAY vELYE,

tpass,mn._In other words, the relation 20 tsieep < tpass,mn = tsniff
shoul d be ¥Q¥ i1n seriedsr gilfyatbdorach operatiany dundist Wb aof the active

tag. This js:iaehig) b EgRkn i ' t.o t ctive tag in
a dynam c naﬁier dﬁﬁgﬁd¥n3§§%g§§ ?%@L%gﬁé%C%$éﬁ sf#ﬁg%F&%gbngﬁeaactive
tag, eSg..reddean on ja $riuickehepd| erochass s ncatheyisuppihe dheiiaht\Wienever a

nobi | e comppi gation uni nicates wth a ctive tag, it reprogrames
the sleep tlnéﬁgg?iod%%f%F%g 30°% t%@epgéﬁf(ﬁﬂkﬂ%kéqnﬁg_tﬁegP0cation and
functi on dfradtdonsamti,aulsacor@bivhen commawmt Cad ity Wi ta, reatightead fromthe
23 SEPTEMBER 2005 WO 02/ 077882 PCT/ EPO2/ 02708 25 active tag or other

i nf or mat i SIPHYRISTs 13V RAFSBRE PY ghetationary reader at high speed.

It is typical for all the applications according to the

10 present invention that each active tag will - during its
lifetime - sometimes be in situations with a higher passing
time and sometimes be in situations with a shorter passing

time.

15 According to the present invention, the sleep time period
is therefore selected such that it is compatible with the
shortest conceivable passing time, tpass,min. In other words,

the relation

20 tsleep =< tpass,mi.n - tsniff

should be fulfilled according to each operative conditions

of the active tag. This is achieved by assigning sleep time

periods to the active tag in a dynamic matter depending on
25 the particular situation of the active tag, e.g., within

its life cycle or within the supply chain.

Whenever a mobile communication unit communicates with an
active tag, it reprogrammes the sleep time period of the
30 active tag considering the location and function of the

particular mobile communication unit, data read from the



nobi | e communi cation unit. A related exanple could be that a container

equi pped with 5 an active tag is located on a truck by a 23BEFTENMBER 2005
straddl e carrier or suitable vehicle. This suitable vehicle is equipped

W th an asto yxo7vseg reader, whereas the truck and trail erpcayEony@izogequi pped
with active tag readers. It is expected that the truck will drive past a
stationary active 10 tag reader at an.gxit of a port or a container depot
at a relatively high speed. Therefore, the reader on the toplifter or
simlar vehicle needs to program*re the active tag with a short sleep tine

period, e. in the or de% seconds. 15 However, when the truck enters
a port or Xori& @9 QEpot! erth%ﬁ°¥%%th%&tt¥9&x&ﬁeﬁfﬁﬁ%ﬁ?lﬁslﬂhﬁheof a

straddl e el commu@liRati¥ghhgie. picking up the container fromthe truck.
The active tag on the container wiil remain in contact with 20 the reader

of the actlve tag of the straddle carrier during an extended period of

Contai esi%\{:%halex ?EEeﬁou Méet %e enc%d’nacgcll t%@epor%}gw ng the

contalner ere ore e rea ry ga

cont ai her adepatt ivenyageti st mecsteeporpeamndlcﬁ{ ktyhca a:(blpll\ié't're&rgoko a hi gher 25
val ue - e. q. sego nds. Furthe m fi.cat. on he i deas outljned above
coul d be ‘Stq;ﬁ,gtd,%q&eﬁe ai-iy 8h ?%e{é?f%a‘f‘?rb]ﬁ:lea é’a}&eﬁ ggf’o ?}é?ﬁﬂe
sequences iGf egfudepepieyi@HSahNiOt Bve Agdd WedRy:, ROler@¥aehe, t3Qcwhen a
contai ner is, | oaded onboard a shlg%elt may be  sufficient for the active

tag to wak®dbrehdETaRTRoBPt oRHY? %EF*I*ENB’EI@?@O@EIWGQI&@WBBQ'C is
PCT/ EPO2/ @%f@@ted that the truck will drive past a stationary active

10 tag reader at an exit of a port or a container depot at a
relatively high speed. Therefore, the reader on the
toplifter or similar vehicle needs to programme the active
tag with a short sleep time period, e.g., in the order 0.5
seconds.

i5
However, when the truck enters a port or container depot,
then the next expected move is that of a straddle carrier
or other vehicle picking up the container from the truck.
The active tag on the container will remain in contact with

20 the reader of the active tag of the straddle carrier during
an extended period of time - e.g., several minutes - while
the straddle carrier is moving the container. Therefore,
the reader at the entry gate of the port or container depot
may set the sleep period of the active tag to a higher

25 wvalue - e.g., 20 seconds.

Further ramifications of the ideas outlined above could be

that, depending on the siﬁuatien, a reader may programme

sequences of sleep periods into an active tag. For example,
30 when a container is loaded onboard a ship, it may be

sufficient for the active tag to wake up once an hour only



26 while the vessel is on sea. However, once the vessel is expected to

approach the destination port, a shorter sleep period m ghs SEPTEMBERE200GH
ensure that the reader on the crane unloading the container will be able

to establ madnofho7ogmat act to the active tag. In this exanpl ecrgi®iLaser on
the crane | oadi ng the contai ner onboard the vessel could programe the

active tag like this: first, wake up e an hour for three days, then
wake up every ten seconds. 10 Anot her "scenario would be that a reader is
noving together wth a tag and could nodify the sleep tine period in
dependence on the geographical location. E.g., it may be assuned that an
active tag'ne QBentvassel dsdon peadellowgverheongadihe owissglt e cont ai ner

may const SRR GAL hithsg , ile th gntainer i s being
t oned. Asaeg{ﬂo.ncg as thg%?o%ta%?n\eﬁrqgi S %&ﬁ%ﬁ%y rs(gl%ri%l% s%%%?i nati on,
t he readerPesoiddd Mirghdr deneethéradt foeenagrd cchdie tasl eepadear caxtraded

intervals,.e.q., e hour..\Wen the reader .is ui pped w .a_GPS receiver
or ot her pcorgalr% gﬁﬂ%ﬁd}&%eaﬁiepﬁ%%%?l??r% &eer%qﬁe : ﬁwﬁhgléﬁnt ainer is
appr oashi nprittas-tdest ithat Beniventegt hin tleppencangdlRe eRdeeadepubd progranme
the active,tag to-wake y e frequently, e.g., every second. 25 Wile
above theqﬁﬁhg?aﬁﬁﬁaﬁgﬁéﬁgngé?hSﬂnﬂ%%n%%éﬁﬂ§¥H%h¢ﬁ@dVgéﬂ@ﬁ FeYpdct to
active tagfodriamidee theuakiigeOfadr Bl BOtth CONtABINGY, S keOlLBCEREAT GO 1 N
transportation by sea, road, rail or air, it should be uhderstood for

t hose ski N ifFr thaegr dayRat then migkeimedveme tepplsieednts .t he trucki ng of
30 animals, to the identification of vehicles for road tar 23 SEPTEMBER

2005 WD 02/077882 PCT/ EP02/ 02708
10 Another scenario would be that a reader is moving together

with a tag and could modify the sleep time period in
dependence on the geographical location. E.g., it may be
assumed that an active tag on a container and a reader of
the truck towing the container may constantly communicate
15 with each other, while the container is being towed. As
long as the container is far enough away from its
destination, the reader could programme the active tag to
be asleep for extended intervals, e.g., one hour. When the
readexr is equipped with a GPS receiver or other positioning
20 equipment, it may determine when the container is
approaching its destination. Once this happens, the reader
could programme the active tag to wake up more frequently,

e.g., every second.

25 While above the power management method has been exXplained
with respect to active tags, in the trucking of freight
containers or other cérgo_in transportation by sea, road,
rail or ailr, it should be understood for tﬂose skilled in
the art that it may as well be applied to the trucking of

30 animals, to the identification of vehicles for road tar



27 collection, theft protection, etc., as well as stock managenent and
supply chain nmanagenent. In the follow ng, the nobile com2SERTEMBER 2005
shown in 5 Fig. 1 will be explained in nore detail with reference to Fig.

3. As showv baw7résg. 3, the nobile communication unit 16 GRFAFFNSESeR further
short range. communication unit 30, a 10 | ong range conmunication unit 32,
optionally a satellite positioning ugit 34, a processor/controller 36, a

menory 38, and a power supply 40. Op Pétively, t he short range

comuni cation unit 30 shown in 15 Fig. 3 achieves the wireless short
range, |ow power communication link to the tag 12 expl ai ned above wth
ref er ence aod lEicfion, thefddbrobactidme, wtel esss weddmas cabicén unit 16 is

provi ded \Matn%g%n!e?l@g aliﬁngﬁﬁf’}’gﬁ%gm%érﬁ%‘%e%&t 32 achieving a link to.a

renote 20 cont™ai ner surv cé syste ., according to the GSM PDC,
or DAMPS wirel ess communi cation standard, or using a wreless |ocal area

net wor k N, . fur r_Mobi t GP UMIS, etc.. As is.clear|ly noted by

t hose skyﬁﬁb§hﬁhf%ﬁgogFPg’aﬁéésﬂﬁﬁgi?eﬁﬂﬁﬂQPHQ? thEndéndiedeheyn akn

non- bi pdi 1R3.of.0n. 2810heepegpeaintavenindre atfiur Wieh avdickabbe whrel ess
comuni cation standards may as well be applied to the long range wreless
communi catfi*®n i°n the sense of the present invention. Exanples would be
satellite data comruni cation standards like Iridium Project 21, CQdyssey,

d obal star, 30 ECCO, Ellipso, Tritium Tel edesic, Spaceway, Orbcom 23
SEPTEMBERAZ0G5OWD @2/ 877882, PUTE BRoR2 DR 70@munication unit 16

comprises a further short range communication unit 30, a
10 long range communication unit 32, optionally a satellite
positioning unit 34, a processor/controller 36, a memory

38, and a power supply 40.

Operatively, the short range communication unit 30 shown in
15 Fig. 3 achieves the wireless short range, low-power
communication link to the tag 12 explained above with
reference to Fig. 2. In addition, the wireless
communication unit 16 is provided with a long range
communication unit 32 achieving a link to a remote
20 container surveillance system, e.g., according to the GSM,
PDC, or DAMPS wireless communication standard, or using a
wireless local area network WLAN, further Mobitex, GPRS,
UMTS, etc. As is clearly noted by those skilled in the art
any such standard is to be considered as non-binding for
25 the present invention and further available wireless
communication standards may as well be applied to the long
range wireless communication in the sense of the present
invention. Examples would be satellite data communication
standardsrlike Iridium, Project 21, Odyssey, Globalstar,
30 ECCO, Ellipso, Tritium, Teledesic, Spaceway, Orbcom,



28 (bsidian or Aries in cases where terrestrial nobile conmmrunication
systens are not available. As also shown in Fig. 3, the nof3 SEPTEMBER 2005
comuni cation unit 16 5 conprises a positioning unit 34 for positioning of
a cont ai nevo ém7vdsech the nobil e conmunication unit 16 is pcgifpashegs Here,
it is to be noted that the provision of the positioning unit 34 is
optional and may be onitted in case ty,acking and positioning is not

requi red. One approach to 10 positioning could be the use of satellite
positioning systens, e.g., GPS or GLONASS. Anot her approach could be the
positioning of a wreless communication unit 16 utilizing the nobile
communi cat Hamdrk Aiese inssagesf where EﬁﬁﬁQﬁQﬁﬁadgﬂﬁéégniques are purely
mobi | e Coﬂﬂ&mhdﬁﬂdd¥10%5s@%&%ﬁék Pﬁsﬁgt‘aﬁéﬁhabféqu -- and others rely on a
conbi nati on of satellite an HDBI e conmuni cation network based
positioning techniques -- e.g., Assisted GPS. Qperatively, the

processor/ t.rol ler. 36 .and. ry..38 in..20 the mabil e commupication unit
16 allom/#%fqgj%bﬁ%$b 53 géggngkcﬁg%dgﬂ%gﬁﬁégmeW%Cﬁ&BPPeuebﬂng i cation
unit 16 armcbnpirisdsag p2sihdenihg Empt 34 afutr po=EAiloRisdg ¥ei hl ance system
to be explained. in EEe kolbog%ng, anf al so for a storage of  such data.
Necessary‘?%d&ﬁlqﬂﬁ' h&R358r 5PF oMot L & HPMINISRAS 308N 1816t L6h&Sobi | e
conmuni catataadheid. Heres REOYbded bé MMoRD thdtowele $HBRYYIAA- o¥Nihe the
mobi | e communi cation unit 16 has been shown as dedicated stand alone unit,
a sim | ar PAFAEECHHRG 1y 4bés 30P bkenal eéidhynahbegraditigdt he saset range
conmmuni catgd i 0 tonally el )yt ositioning. . unit 34
‘nto a 23 SEStEER SobE e e O he ot T RET ! BrROSpLBALA%

10 positioning could be the use of satellite positioning

systems, e.g., GPS or GLONASS. Another approach could be
the positioning of a wireless communication unit 16
utilizing the mobile communication network. Here, some of
the positioning techniques are purely mobile communication
15 network based - e.g., EOTD - and others rely on a
combination of satellite and mobile communication network

based positioning techniques - e.g., Assisted GPS.

Operatively, the processor/controller 36 and memory 38 in
20 the mobile communication unit 16 allow for a control of
data exchange between the mobile communication unit 16 and
the tag 12 shown in Fig. 1 and a remote surveillance system
to be explained in the following, and also for a storage of
such data. Necessary power for the operation of the
25 components of the mobile communication unit 16 is provided

through a power supply 40.

While the mobile communication unit 16 has been shown as
dedicated stand alone unit, a similar functionality may be
30 achieved by integrating the short range communication unit

30 and optionally the satellite positioning unit 34 into a




PCT/ EP0O2/ 02708 29 hand-hel d device, e.g., a portable device used by staff
in a container termnal or by truck drivers, train nen, 023 SEPTEMBERD2O0S5
of airplane cargo by operating staff, air cargo handling staff or

swi t chi ngwmoto7egser at ors, etc. Yet 5 anot her exanpl e woulgtTagogestos at ed
handhel d conputers for industrial and |ogistics applications, e.g., a
Psion Tekl ogi x. Ineach case the advarjqge is that already existing |ong
range w rel ess comuni cation equi prent may also be used for the purpose of
contai ner identification, 10 tracking and nonitoring. In the follow ng

different g i.cation scenarios for the plication of the inventive tag
12 and rrob?%gé_}b%ﬁi’n%vc’éﬁ'oﬁ'@ni'talﬁoﬁFPPf%ed%‘klp‘Fedi‘-lfﬁﬁﬁ Wi wteddpdet to 15

Fig. 4 to &igontaindisafamiaait be 8yt aeharnir enck detachiTBien,0f L hg mobil e
communi catjon unit 16 to different transporting or transported units is
referred tohe aheld &folaiamians: cagarehY PReWREING Aterfld it wergpesent

i nventi on, h&ndh ind BANAMH Gf iskiiR8n; AECHADE C%ééf%}f&dﬁy SGegns, rails,
hooks, balls, snap-on nountings, %urt er a indof electrically
achi evabl earathathmsample gouldl bet dodinabedtisandire ¥dirddmeu teewe fairbl e

chem cal fj u LV e,.scotch tape, qlue, pasted tape,
etc. 25 Fi %ﬁg%%agn%%f? g)ogggg\%ég %’ éggc%%b%sc’aﬁ ‘¢ ’s@e%ﬁr"?é of the tag
and nobi | éI'edo]mgim'.cdtni,@rachnicasact:hédhﬂgaﬁ@a:j&eig)ﬁﬂ&etntalrie@dgnti on. As shown

in Fig. 4(a). ane o tion _being related to road 30 transportation is to
i hdhdsnte TeBFUNT ERL P oR COURMIN YR LIRS GEBNAIESH BaUi prent -

reversibly
e.g., a geilse! be weda f3¢ SERTEVBES:Q09D container identification,

10 tracking and monitoring.

In the following different application scenarios for the
application of the inventive tag 12 and mobile
communication unit 16 will be explained with respect to

15 Fig. 4 to Fig. 8. Insofar as the attachment and detachment
of the mobile communication unit 16 to different
transporting or transported units is referred to, any
resolvable attachment is well covered by the present
invention, e.g., magnetic fixing, mechanic fixing by

20 screws, rails, hooks, balls, snap-on mountings, further any
kind of electrically achievable attachment, e.qg., electro
magnets, or further reversible chemical fixtures such as

adhesive tape, scotch tape, glue, pasted tape, etc.

25 Fig. 4(a) and 4(b) show a first application scenario of the
tag and mobile communication unit according to the present

invention.

As shown in Fig. 4(a) one option being related to road
30 transportation is to reversibly fix a mobile communication

unit to the operation equipment - e.g., a genset - of a



WO 02/ 077882 PCT/ EPO2/ 02708 30 container during road transport thereof. In
such a case, the nobile comrunication unit may easily cond3SERIEMBER2005
the tag 12 of the container 10 when being towed by the truck which

t her ef or e Wioexzomes2 need any nodi fication 5 whatsoever. Theggwmgosapl ies, if
t he nobil e communication wunit 16 is attached to the towng truck -- e.g.,
trailer or chassis - during road trangportation of the container 10, as
shown in Fig. 4(b). Another option is to provide the nobile comrunication
unit as hand-held device descri bed 10 above and then to carry the hand-held
devi ce mnthlq:the bin of the truck during surveillance of the container
10. Fig. S{HHRE r%\HOédséeeﬁaPaﬁb|F%%¥¢% deerfaidho o @asey he

i nventive g n&iﬂl@bﬁdn&u@ﬁ%‘&ﬁ!bﬁa&h% pey s Bl plefhadhickiel Bikn

transportation. In particular, Fig. 5(a) shows d first exanple
mobi | e confitfiiad ilgh afnithel soateanhabl§ Wh&mxbamnqIﬁ9de0®@nmheve or railcar

for short vange il 5% 20.¢aMINALCALL Ofl. 4@ Lhipsepantainers be lying in

the reach of the rt range contmuni cati on tinl afitP8 ess nobi | e
commnﬁcatwfc&tamwerm ThAs sshewapphi&s g.i5(te ntdtalw @ik 1 cg@IBHNI cati on

unit 16 ached eratin qui prent of a_container 10
bei ng tome5n§§]$ﬁ Eﬁoco % @ £ gg T##% %ﬁré%%é& cEmbuni CXeLARTURFt 16 may
t hen achi erskeassmho-r tduydnge readNupaLEhd Ok tidn &Y Y ha dontRenkag1d2 of the
cont ai ner car@é;ng . he operating_equi pnment, but also to tags of containers

proceedi nforOYL dBiFrig t 8 (Phe AROHRSF MR s kg Fevager Aheng equi pment
wher et 0 t hokIQ dTRRirhRnWcE el 66 Suk PATMAI KAHA A 1M ideviGdl SeaLL25R8d toO.

10 above and then to carry the hand-held device within the

cabin of the truck during surveillance of the container 10.

Fig. 5(a) and 5(b) show a second application scenario for
the inventive tag and mobile communication being related to

15 rail transportation.

In particular, Fig. 5(a) shows a first example where the
mobile communication unit is attachably fixed at the
locomotive or railcar for short range wireless

20 communication to those containers be lying in the reach of
the short range communication unit in the wireless mobile
communication unit 16. As shown in Fig. 5(b), the wireless
communication unit 16 may as well be attached to operating
equipment of a container 10 being towed by the locomotive.

25 This wireless communication unit 16 may then achieve a
short range communication not only with the tag 12 of the
container carry;ng the operating equipment, but also to
tags of containers proceeding or succeeding to the |
container carrying the operating equipment whereto the

30 mobile wireless communication unit 16 is attached to.




23 SEPTEMBER 2005 WO 02/ 077882 PCT/ EP02/ 02708 31 The sane principles apply
to a third application scenario for the inventive contai n23 SERTEMBER 2605
conponents, as shown in Fig. 6. Here, for each container to be identified,
tracked owmoziorgszed during sea transport, there nmust be mrixmyLtes a

Wi rel ess communi cation unit 16 in reach of the short range comunication
unit of the tag 12 attached to the cgrptainer. A first option would be to
nodi fy the |oading schene according to the attachment schemes for the

Wi rel ess communi cation units. Alternatively, the 10 distribution of the
detachablﬁrmjreless communpi cation units 16 over the container ship could

be det er m'Wed SPAC RECHFIBNEE WPRHY atP Aadiiig & erd FBdileg g6eBRRE fed
accor di ng £dz0 thlehghve@R${E aboh Ba Hidk PAIAIBL 18 %ic o QR n’g*ﬂ%sf,' gyi bl e
attachnent/det achnent of w reless communication units 16 15 for the

survei | | af®@wsf i8oFE4i-nér sHAF e owEoX et gprdminet xed basddestifiled, woul d
not gener ahg G QUeRYCRAPECLEE dPPELA N, é{t}ﬁfegtp%%g;m%%e QUSE pQ nore€

surveillance of contalners |Is necessary, nobi'| e communi cation devi ce
may ea8i | prowidedaehwdretenst benmontcdinean sinig d6d iei tharh26fbeheised on a

di fferent ai_ner_ shi r.any.other, tr orting_deyice il e above the
applicatig%%% Eﬁganggn ?%ég%%$ﬁ%ﬂPF§héggQ gﬁég?saﬁgéchﬁgﬂtﬂescribed

Wi th respétie contatgerangef2bsgl@heion negilendle @b heealfyt kpASportation, in
t he follogﬁn%‘ t he ﬁgglication_of t he .inventive concegt within a

restrict ed®AFeBIWFFRERE BXPPEA IR & tihe sdfé@chmestrpghenes| fopakke cul ar,
the splittikglekst Bemahei tat ah@anaits | MGernatively, the

10 distribution of the detachable wireless communication units
16 over the container ship could be determined in
accordance with a loading scheme being determined according
to other constraints and parameters. Again, the flexible
attachment/detachment of wireless communication units 16

15 for the surveillance of containers allows to avoid any
fixed assets which would not generate revenues for the
operateor. In cther words, once no mere surveillance of
containers is necessary, the mobile communication device
may easily be detached from the container ship and either

20 Dbe used on a different container ship or.any other

transporting device.

While above the application ¢f the inventive surveillance
components has been described with respect to long range

25 globél, regional or local transportation, in the following
the application of the inventive concept within a

restricted area will be explained with respect to Fig. 7.

In particular, the splitting of the short range and long
30 range wireless communication within a restricted area will

be applied to all vehicles and devices handling the



30 range wireless communication within a restricted area wll be applied to
all vehicles and devices handling the 23 SEPTEMBER 2005 W2ISEPTEMRER 2005
PCT/ EPO2/ 02708 32 container within the restricted area such as a contai ner
term nal , wo exovwsskner port, or a manufacturing side in ampemnEYez7ddi S

i ncl udes in-gates and out-gates of such termnals and any kind of handling
vehicl es such as top-loaders, 5 side-kgaders, reach stackers, transtainers,
hustl ers, <cranes, straddle carriers, etc. Here, according to the present
invention the approach is generally not to search for a specific container
using only 10 a single nobjle co nication unit 16, but to provide a
pIurality%gpgﬁﬁB?Fegégﬂﬁﬁn#%%lq Rﬁﬁﬁ%?:ﬂ59§pﬁaga BYef FRABLALRSHinal and to
receive statmsinabfd s086£RAineH QidrRd,| ¥t AeRAnuithFRuRiRGNEBhNe! | snpooked
onto such a handling device |ike a crane or a stackef. In other words, the

approach P8Y151ByEntnainden inrdatesanse outagaiRencd seskatemrimiasses a
mobi | € CORRUNGAJ! kOAd UDE tnaddl s Wi 1B 3Gt quwgtyf?a&siét ed status and

control information. Fig. 8 ows the scal abl e open stem ar’chitecture of
a 20 Tontafaeloasdevei | Teack shmtkamsactoedistginershehpsetent, invention. As

shown in Ei , I ntive nts for container surveillance, i-.e.
the tags ?%gE?Q12%g?a¢$¥gé%%%§ﬁ%%HPgﬂi'e 25 container 10-1, 10-2, ... and
further the at | east one nobile conmunication unit 16 nay be integrated

L), SHAE AR G5 R R B gL

generally not to search for a specific container using only

10 a single mobile communication unit 16, but to provide a
plurality of mobile communication units 16 spread over the
terminal and to receive status and control information each
time a container is hooked onto such a handling device like
a crane or a stacker. In other words, the approach is

15 event-driven in the sense that when a container bypasses a
mobile communication unit, this event is used to update

related status and control information.

Fig. 8 shows the scalable open system architecture of a
20 container surveillance system according to the present

invention.

As shown in Fig. 8, the inventive components for container
surveillance, i.e. the tags 12-1, 12-2, ... attached to the
25 container 10-1, 10-2, ... and further the at least one
mobile communication unit 16 may be integrated into a
status data and control data acquisition system relying on
wiréless communicatidn with split short rénge and long
range links between the tags and the wireless communication
30 unit and the wireless communication unit and the subsequent

surveillance system.



range |inks between the tags and the wirel ess comuni cation 30 unit and the
wi rel ess communi cation unit and the subsequent surveill an2® SEPTEMBER32005
SEPTEMBER 2005 WO 02/077882 PCT/ EP02/ 02708 33 As also shown in Fig. 8,
when the po30%47@82ng unit 34 is provided in the wrel eseaimporod7eat i on
unit for tracking purposes, the nobile wireless conmunication unit 16 wll
5 receive, e.g., global positioning segvice GPS signals or apply
differential GPS. However, it should be noted that the present invention is
not restricted to GPS, but that as well, e.g., GLASSNCS signals or any

ot her suitable positioning nmethods nmay be used according to the present 10
i nvention, e.g. nobile conmunication network based or conbined nobile

communi cafisoslset wboknand Bagels, tehdmsed ppeditibanhgguAethedsis As al so
shown in Fi blle rel ess communi.cation 15 unit 16 communi cates

with a ba?ﬁggﬁgegubn Eefit 4 eﬁ?ﬂ??Wﬂﬂﬂ%9%§&°§u5n§§sﬁﬁﬁ1HEaﬁﬁ&n%onprlse a

| ocal compubeabspntheyRse &4y COSMANY Galrimsh iWatBohNBn I eke5511
comunication, unit 16 via GSM W.AN, Mobitex, etc. A further conponent

coul d De 5e88ﬁﬁﬁt|ﬁggsysg%ﬁﬁé&sRﬂﬁf?%Qﬁ%ﬂ§b§§éV4892GP§oﬁsﬂn@hﬁ|mg exi sting
propri et apyphaekergrs¥si LM @4 CatieddiSt all %ﬂohgdt g Ié{%‘t?!%% duﬁ:{e ther,

according to the present invention it i's pr opose back end
sub- syst effbgsPrgsanteiveenspmnid s nesitatietedatababs, SBut Ttieatsexsver 50 is

adapt ed t . syppgr r &8k Vi %J nge seryices ded by the
i nventive esurvelﬁfance %%%égaé& %t ot Pﬁe°5§F5b3§g£% 21%s adapted to
store i depbsitiabing meﬁhmd&ﬂmayLbdlumdd Bagcorfidngato othe apfesent
10 invention, e.g. mobile communication network based or
combined mobile communication network and satellite based

positioning methods.

As also shown in Fig. 8, the mobile wireless communication

15 unit 16 communicates with a back end sub-system 42. This
back end sub-system 42 may comprise a local communication
system 44 communicating with the wireless communication
unit 16 via GSM, WLAN, Mobitex, etc. A further component
could be a computing system 46 and a database 48

20 constituting existing proprietary tracking system already
installed in the field.

Further, according to the present invention it is proposed
to extend the back end sub-system using a server 50 and a
25 related database 52. The server 50 is adapted to support
real time surveillance services provided by the inventive
surveillance system Further, the database 52 is adapted to
store identification 1nformat10n, tracking information, and.
monitoring information for transported containers 10-1, 10-

30 2 and/or the transporting unit.




monitoring information for transported containers 10-1, 10 30 2 and/or the
transporting unit. 23 SEPTEMBER 2005 WO 02/077882 PCT/ EP023 SEFFEMBER 2005
Therefore, according to the present invention it is proposed to extend
propri et amwosyetvgars by the server 50 and the database 5Zdrméiiaye an
optimal platformfor provision of logistic services to external custoners
S overcom ng proprietary data formatszand comruni cati on procedures. For
the reason of inproved service capability and data exchange, Fig. 8 also
shows that the inventive surveillance 10 system conprises a front end

sub- syst efnatoleQl o Cﬁﬁéér&?n%tgg @ﬁgﬁn%ﬂguﬁgqgv%%%gghQQEEterably’ this

a
access is achieved i'n a wrel éss nanner - hé&Swirel ess

appl i cat i proposedctb ¥APend apdéprietary ey dtemer Bt thi5sAe¢erdsMgani® t he
i ssi bl e that one ver 50 is operated at each

present inyention it is,.p . ser

terninal,Qéﬁtdﬁgﬁgﬁaﬁngzo °© %ﬁg%%ﬁﬁﬁaqwﬁﬁﬁlF@ﬁeH@étfﬁF§ €3R easily be scal ed
down or seakedivp. ofheogesves Sorenall e e SURROLLsPbmsgs Vi ces  for

di fferent custoner categories such as carrier, the port 20 and/or the end

cust omer . CYRFSOPINENPESRPT FhdER 43t fordatsegadoromnunaastbon conpl exity of
i ntegrat edrbeghatbs, networks and inter-nodal transportation using ships,
airplanes, trucks, trains, etc. 25 Also, in view of the increasing demand
for custonmer service as well as cost efficiency the inventive surveill ance

customer SarF e P T O e AR B Y i Ly Pk ar chi § ect ur e
starting ekchhrgeenfFial 8 also shows that the inventive surveillance
10 system comprises a front end sub-system 54 for access to
the back end sub-system. Preferably, this access is
achieved in a wireless manner - e.q., using the wireless

application protocol WAP - and/or via the Internet.

15 According to the present invention it is possible that one
server 50 is operated at each terminal, but depending on
customer requirements this can easily be scaled down or
scaled up. The server 50 enables the support of services
for different customer categories such as carrier, the port

20 and/or the end customer.

This is in compliance with the trend of increasing
complexity of integrated logistic networks and inter-modal
transportation using ships, airplanes, trucks, trains, etc.

25 Also, in view of the increasing demand for customer service
as well as cost efficiency the inventive surveillance
system significantly improves information and documentation
quality in customer sérvices.using a decentralized scalable.
open system architecture starting at the central

30 surveillance office towards the actual shipment.




30 surveillance office towards the actual shipnment. 23 SEPTEMBER 2005 WD
02/ 077882 PCT/ EP02/ 02708 35 To further illustrate the oper23 SEPTEMBER 2005
i nventive container surveillance system Fig. 9 shows a flow chart

accor di ngw@otdressenvent i ve net hod of surveying a transpordcT/fz/ad7od east one
container. 5 As shown in Fig. 9, initially a nobile comunication unit is
attached to the container before start33f the transport in step S2.
Hereafter, there is executed a continuous nonitoring of the state and a
continuous tracking of the 10 positioning of the container according to
step S3. Ao fuadhlear ildtiekyats theispehecikead othekernndanghper mal state has

occurred in step $S4. In_the affirmative case there is. generated an alarm
which is Fﬁ?&ﬁ?ﬂ@% ﬁHrFﬁéliﬁPG%iﬁY%H%%' Bkt dnSbevishat faoreed3®sE mechani sm

can be iniddcaredngndolBnealhi 8t OV HOHSESE Qelsufrh@Pit aa'eggﬁﬁﬁ&nﬁt ate in a
step S5. Otherw se, status and control data is exChariged wt t he

survei | | afde 3$ydeastaraceventadfey. a renote control of the container is
carrieg out in a step S6. Then, in a step S7 it is interrogated whether
the transport has already 20 reached its final destination. In the
affirmati V& caown theFigobP} eigboihabhicat imwipile omswdetached fimdm t he

Gnerwi se 'the CeEhEl B kiR ETHER ey St tCat EREeE YR o tori ng
of state dmdspesp SRonHetehheeepntimemeris 2&aWitke ancbheiabewe, the present
inventionmg%itggggg g%sgﬁéb§9a¥it§héeg‘%3?%?%u%%stQ?agi?xgngg SQQ flgures of
10  positioning of the container according to step S3. At
regular intervals it is checked whether an abnormal state
has occurred in a step S4. In the affirmative case there is
generated an alarm which is forwarded to the surveillance
system so that a recover mechanism can be initiated and
15 carried out to recover from the abnormal state in a step
S5. Otherwise, status and control data is exchanged with
the surveillance system and eventually a remote control of
the container is carried out in a step $6. Then, in a step
S7 it is interrogated whether the transport has already
20 reached its final destination. In the affirmative case, the
mobile ‘communication unit is detached from the container in
a step S8 for reuse within the surveillance system.
Otherwise the method branches back to step S3 to continue
the monitoring of state and position of the container.
25
While in the above, the present invention has been
described with reference to the drawings and figures of
préeferred embodiments of the invention, it should be noted
that clearly the present invention may also be implemented
30 using variations and modifications thereof which will be

apparent and can be readily made by those skilled in the



preferred enbodi nents of the invention, it should be noted that clearly
the present invention may al so be inplenented 30 usi ng var23SERFEMBE&ER 2005
nodi fications thereof which will be apparent and can be readily made by

t hose ski M@ak/id7mssthe 23 SEPTEMBER 2005 WO 02/ 077882 PCT/vch@dbfaitd 36 art
wi t hout departing fromthe scope and spirit of the present invention.
E.g., functionalities described aboveymay be realized in software, in

har dware, or a conbi nation thereof. g Accordingly, it is not intended that
the scope of clains appended hereto is limted to the description as set

forth herein, but rather that the clains should be construed so as to
enconpass 4§ Y deppriiBgehtaB| BPIvIRY akhiSPio ifr @i §Bein t he

present Irmeéyér&n,mmlt%mggaé!. f@@ﬁ&fo%altmtems%ﬁ%ew €abed as

equi val ent thereof by those s ifled in the art to which the pr esent

i nvent i on N (o A9aliz eSERPTERBERV2096 O thardwagel 3T = PGWHLERSRIO2708 Al |
Set Tracm% HBMarch 13, 2003 New clains. 1. Mbile: comunication device
for survei}}ance of at least, one transported unit being carried by tr.
transpdrting unit, oonprising a short range data conmunication unit

adapt ed t%cacosréort rarige.wi rel ess éjr?ééad etﬁlchaqc%e with at | east one tag

rdingly, is not 1int at e scope of claims
appended hereto is limited to the description as set forth
herein, but rather that the claims should be construed so
as to encompass all features of presentable novelty that
10 preside in the present invention, including all features
that would be treated as equivalent thereof by those

skilled in the art to which the present invention pertains.



~attached to the transported unit; a |ong range date conmunication unit
adapted t:0 a Long range wireless data exchange to a tran2p@BPTEMBER 2005
surveillance system characterized in that the nobile conmunication unit is
fixed to operating equipnent of the transported =it or to the transporting
s SiLyei Il ance of ;qu nggrted unit aid is det achabl e front
RS OEP 03 LY si unit when the tIER&UES i
must not be surveyed 2. Mobil & commini cation device. accord "o clai m X,
characteri-zed in that the operating egui prent of the transported unit is
attached to the transported unit during transport. 4 NMbbile conmmunication
devi ce accordl n to claimZ, <characterized in that it .the operating unit

is a ge $ and that the transported Bhi%3% 93/Mb8 oot er  cont ai ner
23 -SEPTE ' mobi | e communi cafFEM 18evA%®8 for surveill ance
of at .-l-east Qne transported unit at a container termnal, -conprising: a

short range data commni cati or¥esniclnifsadapted to a short range wrel ess
data exchange with at | east one tag attached to the transported unit: a

| ong-ran d adapted t4.a | on nge data exchange
to a c ont!lgl ng‘?a%ft e? W%EE Lae. m.p survedllance cg at Egas%
one tranapnrtad unit be:mg carrie& by & tronoporting

mit, eomprising:

" a short range data communication uhit,;adapted to a shc-rt
range wireless data éxchange with at least one tag
attached to bthe transpoited uniy;

a long range data’ communication umit adapt:ed teo a lomg
range wireless data exchange to a transport surveillance
- systen;

characterized in that

the mebile communication upit is fixed to operating
egquipment: of the transported unit or to the tramsporting
o anit during aurveillance of the tx‘énsportad wnit and is
w TR detachable from the transported wnit or the transporting
init when the kxansported unit must not be surveyed.

2. Mebile gommunication deviee according to claim 1,
characterized in that the operating equiximent' of the
transported ainit is attached to tha transported unit
during transport.

2.
<

ﬂ'r
. RS

3,  Mobile cnmmmcation device according to alain 2,
characterized in that it the operating poit is a

genexator set and that the tranaported un:d: is a reefer
f.'ont:an.nex'

kAT IOy S BT




. system charact'erized in that the nobile communication -device is fixed to
a switching wunit or a gate for. operation within boundari23SEPTEMBER 2005
contai ner termnal. Mobile conmmnication unit according to claim4,
characterised in that the switching neans is selected froma group Cot
W Si ng top | oaders, aide- | oader, reach stackers; transtai ners haul ers,
R e T e trunks trai Iﬁ%@% straddle carrier$§
) ’nlcatlon unit to one of the clal AL
characterl zed in that it further conprises a satellite p03|t|oni ng unit.
7. Mbile communication device accordidhg to one of the clains 1 to 6,
characteri.zed in that the short range conmunication unit; is adapted to
short range whigd @esmutldbe RXEHANACref shb@iBl Moot Rict e 8. Mbile

co.mmnlcatlond ordi.ng. to lainme | to 6, characterized
in that the gir(atn%%&%ﬁ cgrr%tﬁnaf ggﬁ?%ﬁgﬁnéetggms&adapt ed to short range

Wi rel ess. a‘éPE“B b‘%&&’ﬁange in an i smbud. AVENDED SHEET 23 SEPTEMBER 2005 N
UN 39 9. Mbile comrunication device according to one of the -clainms | to

8, charact era zadrt BFabdatlatd @ommliOicht L@ §Ri € QENBHRECES ia0Bhart t | s. adapted for
short range Wruel ®S81c4AhaeL RABAGHN fthladi13hAN GBe URgt O 30mM

. attached to the trensperted uait:

© a long range data communication unit adapted to & 1ong

range data‘exchange Lo a container tegcminal surveilliance
sydtem;

characterizad in that

the mobile communicavion device is fixed to a switching
wit or a gate for operation within boundaries of the
container terminal.

"'B. " Mobile semmunication unit aceording to claim 4,
R ¢haracterized in that the switching means iz selected
from a group comprising top-loadexs, eide-loadex, reach
stackers; transtalners,-hnstlers, eranes, switch trucka,
trailer jockeys, sbkraddle carviers and ghimters,

6. tobile communication unit according to one of the olaims
1 to 5, chaeracterized io that it furthey comprises 2
satellite positioning umit.

7. Hobile communication device aceording tc.or;e of the
claime 1 to §, chazagterized ino that the shert range
commnication unit is adapted to short range wireless

. data exchange of the Bluetooth type.

" B. Mohile eowmunication deviae apoording to one of the
claims 1 to 6, characterized in that the short range
communication wyit is adapted to shors range wizelese.
data exchange in an ISM hand.

7 © AMENNEDN BHEET




TAl % Aiji 10, Hand-held communication device or surveillance of at |east
one transport unit, conprising; u short range data conmuniZASERTEMBER 2005
adapted.” co a short are wirel ess data exchange with at | east one tag
attached to the, transported unit; a long range data conmuni.cation unit
adapt.go "l ggg range wirel gss dat
RUSLEOLEMNN - hel d communi cASEVARANY
characterl zed in that it is a nobile phone, FDA or. org o
dedl cat ed.hand- hel d conmputer " -1.2.. Hand-held comruni cati on devr ce
according to clains 10 9z2' 11, charaggerized in that-the abort range
comuni cation wunit is adapted to abort range wreless data exchange of
the Bluetooth type.. - . , 13. Band held communi cati on device according to

clains 1Q.0r uohbiie chRnatelina eTkvibe tdabrile Shickk Jfaeﬂéf comuni cation unit
i s adapted t%lﬁfh%'t:t Ed@\@ge ﬁg&gggﬁse‘gqhewaﬂg%hg% an dSMband. x A - 1Te

d-held cotttmunicati o V] Ce accor ane clains 10 to 13,
oY &cterized “'l"f“'f‘”rﬁﬁﬁ'ff%’émstho?t ap ?fi}g"rcﬁﬁ’ﬁ‘ﬁﬁr‘ﬁa&ﬁ? "’ﬁﬁetﬂﬁ‘?t i s adapted for
short range, “pF# e3¥ShangedeNes é)@fv&ﬁ@%ﬁ GPe¥o &0di sh a up to attn. nnA Wir. X~
cHFgr 23 SEPTEMBER 2005 40 15, Active tag for attachnent to a transporter

unit, COHRLI HaB8 neld commnication Gevice for surveillance of at
least ome tramsported unit, comprising:

n short range data communication unitradapted-to & short
range wirelesz data exchange with at least one tag
attached to the transported vnit;

a long FEnge data communication unit adapted to a'long
tenge wirelesa data exchange to a txansport surveillance
ayatens

1. Hand-hald commmication device according to <laim 10,
" -characterized in that it is a mebile phone, FDA or.
organizer, or a dedicated hand-held computer.

s+ 12, Hand-hela communication device according to claiwms 10 ox
11, characterized in that the short range communication
unit ig adapted to short range wireless data exehange of
the Bluetocth type.

13. Hand-held commmication deviee aceording to elatms 10 or
11, characcexized in that the abavt range communication
unit is adapted To short xange W1relass dati exchanga in
an ISM band.

14. Hand-held communlcation deviee accordirly to ome of the-
claims 18 to 13, charaeteriged in that the short range
communication unit is adapted for short range wireless
dats exchange over a distance uﬁ to 30m,

£ ' AVUIENAEN SHRET




.a power supply; a nmenory unit for storing at feast static information
being related to the transported unit; a short rage commun23®SERTEMBER 2005
adapted for | ow poser wreless comuni cation a Control |l er adapted to
control the operation of -the active tag using power managenent, such that
the operation of the active tag is divided into cycles and each .cycle has
SETEORoNRE | od where the BERMSEAM0 is swtched off R, exception
of time . measurenent unit, & reader signal time perio FE<@et ect i on of
exi stence "of a. reader S|gnal at the active tag; wherein e Sleep tine
period setting is variabe according #g operative conditions conprising
| ocation of the active tag or kind of vehicle handling the transported
unit theimctasdveagy sorbtaehent @o a EraAGhdrrestdgraccording to claimis,
charact eri zegh, ngﬂgﬁ the steep tithe period setting is variable accordlng
to the sequenCes of .steep-tine periods. 17. Active tag accordlng to claim
15, characterized XU that it further conprises an interface 'unit adapted
to 23 SEPTEVBERER(WBPUWYE exchange dynamic status and control data with' a
control unit of the transported trait it is attached to. active tag

accordi ng toﬂqéa%gg, 1210l lrroeay 3¢t fldAltedle RLuidiQnshort range a
i ndication uplf, S.AI8RURILOt ransported wnit,

& short range communication unit adaptad for low power
wireless comﬁmnicatmm

& controller adapted to control the eperation of the
active tag using power mmnagement, such that

the operation of the active tag is diwvided into cyclesm
and each cycle bas

a sleep timg pericd where the active tag ia
ewitched off with the exception of a time
measurement unit,

a reader signal time period for detectiom of
existence of & raadar =@ignal at the actiwve tag;
vherain ' ‘ -

R =leep time paried setting is varxiable Accordii
to operative c¢onditions comprising location of ths
. - active tag or kind of wehicle handling the
transported unit the agtive tag is ati‘;é.o.hed to.
L5 !
" 18. Active tag according to claim 15, characterized in that
the sleep tiwe period settinyg is varimble according to
the sequences of sleep time periods,

~17. Betive tag mecording to claim 1S, charagrerized im that
it further comprises an interface unit adapted to
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wi rel ess conmmuni cati on over a distance up to 30m 19. Surveillance system
for at least we transported unit being carried by a trans®SERKEMBER 2005
conprising: r a back end Sub-systemwi th a server adapted to suppprt tiara
survelllance services provided by the surveillance system a data base
Ya)d e identificatigp |nfornat|on hacki ng |nfornat|on and
o rEREY Lk ormat i on for thijh$am4wrrted unit; and/or trESHH Tg1 unit,
and a data acquisi'tion sub-systemwth a tag attached to t HE=rFEIRE:
unit having a short range conmunication unit adapted to X short range
wirel ess communication of status data&MW th reap et to the transported unit
a nobil e communicati on unit having a short range data comunication unit
adapted to a 96 SREic Ghatur cans dentarodxdttangichie tdontel t ag- and a tong
range data cowmiyndf dheorrannpdrtadapiiedid asaadi@egeg kanNge wirel ess data
exchange with the Jack end sub- system wherein the nobil gomunication unit
Is fixed t S d upit-.or it a transporting unit during
surveil I a%fe m; &?’rgﬁé&gr 4 go RIS 8% ST TERNRR 2G@51 40 det achabl e from
t he tr ansport G SEPTh paege FrEmEdetliongunini is wheptach@ot r ansported unit
'nmust  not be"’s‘iﬂ‘im@dﬂﬂ“@ﬁ@@m@ﬁd ani:et:azycset ggncgarding to claim 19t
charactei zed -

18. Surveillanee gystem for at Ieast ong trangportad unit
being carvied by a transporting unit, comprising:

a back end suh—sn_rst:em with

a server adapted to suppoxt real Limk surveillance
services provided by the surveillance systew;

3 data base adapted to ptoxe identification
information, tracking information, and monitoring
information for the traneported unit and/or
Lrancporting wuit; and

a data aecquisicion sub-system with

& tag attached to t:l:xe transported vnit baving a '

short range communloation unit adapted to a short

xange wireless communication of status data with
. respect to the transpaxted vait;

A mobile communication unit having a shn.rt renge
data communication unit adapted to a shbrt:. range,
wireless data exchatge with the 6y and = Llong
range datd communivation unit adapted to a lang

range wireless data exchange with the hack end sub-
_Bystemr whereio

the mobile cairmmnication unit is fixed ts the

transported wnit or it s transporting unit during
surveillance of the transported wnit and is




in that the tag further conprises interface unit adapted to exchange.
dynam c status and control data with a control unit at the3tSERFPMBERI2005
unit. 21. surveillanae systemaccording to claim8 19 vr20, characterized
inthat it further cot- rie s a front-end sub-systemfor access to the
e istem via Wrel pLication protocol (WAP and/o r the
OO0 \bt hod- of suf 3 B! transport of at | eaiipioni;
transported un|t bet ween a transport Start |ocation and' A&
| arger |ocation, charactexa. zad 13y: ﬁtachl ng a nobile comruni cation unit
to the tra33uspcrted unit oz a t7:anaporti3ftg unit-noving the txansparted
uni't before starf, of rve| | | ance; carrying out a abort range wireless
dat,a corm unicati Sheladamithe hemTmertashmait eatétes titii.t and a t ag
attached to the ttrlanmﬁ%m%dmmlhﬁmaltlm tengpsadeniisZ ghHas data corn
i cat,ion bat .4 ewmt bdh@urpdyelie conmm caticn unit- and a transport
survei |l  ance system far exchange of status and/ O control -information
during the a%vel.lll . detaching the nobile conmma icaeiori ttx~it
filramfir' transp %l‘;”tweedaﬁ‘?ﬁef“ MeFHEe ke S¥alouyherhdaneexized3. Met hod accox;
ding to clai rﬁ“ZEha"chh? &ag divrklest icompliats the jnraighés vaEmuni cation unit is

attached tv adgpiresixad cixchatge @frmrn&crﬂtﬁ%@ra:ﬁ%m%]z%gm ANPNth RNFFT 23

SEPTEMBER "20Q5cdig: 24 . uﬂﬁt&@%@%ﬁ%}% q{ng}:al ns charac etize4 in
that it further conprisds. the stop of "Sa to based p03|t|on during
surveil | gnce for. for LlliaCkl ng of the
ek« Burveillance system secoxding to cla.:l.m g 19 or 20,
characterized in that 4t further comprises a front-end
sub-systen for access to the back end sub-system via

w:.reless application proatocol (WA.P} and/or the Ianternet.

22. Method-of surveying a tramsport of at least onme
transpoxted wnit between a transport start lacabion and’
a transport larger location, charactarized by: )

.attaeh:.ng a mob;le communication wnit to the trapsported

walt o & traneporting unit moving the transported um.t:
before start of surveillance;

carrying out a mhort range wireless data commmicarion
batween the mobile cammumcat:mn unit and a tag attached
to the transperved unit and a 10113 range wireless data
commanication bat:ween the mobile communication unit: and
a tranapart surveillanca syatem for exchanga of ararus

and/or control information during the surveillance;

L
[y

detaching the mobile communicarion mtftg;t the!
transported uait at the end of surveillance.
-23. Method aceording to claim 22, characterized in that the
) mobile communication unit is attached to a generator set
- of- a reefer donbainer,
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traiepprted ,nit. 25. Method according to oar of the clainms 22 to z4,
ChaX4ctertzed in that it ther conprises the seep of geneFa3 SEPEEMBER 2005
when an abnornmal status occt during Surveillance of'the transported unit.
r 26 _Active tag power nmnagenent nebhod, conprising the steps,

\ operatlon of the a< tiva tag into roles nuch, that each
Cyd ;-\;ﬁ::;_tn., tinme period AT YBE active tag is sw BEAREEERE with the
exception 6 a time measurement Grmit, reader signal ti nPRsweeEs
$etectian of axistenCe of a realer si gnal at the active tag, and setting a
sleep tine period variable according tg .operative conditit cO upXisir

| ocation of F active tag operated. accordi ng to the power managecnexit

met hod owq, Kivachdaf a&@ﬁﬂ@ﬂx@tbaéldhhﬂgazaai-rﬁxsgiﬁchﬁea he active tag Is

att.ached 1 0. hatl 3 drrheF et t._i 1 t od aagaxdiixg to
‘*Caim 26, ar aj.'dta ﬁta ddl ngﬁ @%Q gg{ eg%o% secting 1is set
vari abl e acc@?ﬁi‘%&nt Fehe LErT: ?’F‘(“Fe E’Bf"‘réf“ € periods. 25. Conputer

program pr.od GEERHREEE PHit-oadabl e into the |nternal nmenory of a processor,
conprisi:ng ?oftwaxe code nna nan~r~ css ~r MOWS 23 SEPTEI\/BER 2005 44 i

- 25.. Method according to cone of the claims 32 to 24,
" pharagterized in that it Ffurthaer comprisesd the skep of
gengraking an alarm vhen an abnormal starus occcura
during surveillance of the tran.spartec} nolt, | '

T 28. Active tag power management mel:hoﬁ; comprising the
BEepa: '

dividing the operatlcn uf nhe attlve tag into cycles
much that each cycle haa

" a 8lzep time pariod where the active tag iz
switched of with the exception of a kime
measurewant wnit,

’ a reader aignal time peried for detection of
RO ‘ existence of a reader signael at the ackive tag; and

setting a sleep tiwe period varisble according te i
.operative conditions comprising location of &n active
tag operated according to the power management method or

kKind of wehicle handling a transported unit the active

tag ia artached to.

£
+

.t 3 K
27. Active tag power managament method acc'.a:cd.:.ng to claim
: 26, characterized in that the slsep tive peried secting

is get variable according to the sequeres of sleep time
paxiods. '

28. Computer program producst directly loadable into the
) inteznal memory of a processor, comprising software code
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portions for performing the steps of one of tie clainms 22 Lo 27, when the
prods is run on a processor. jr Cunr+ 23 SEPTEMBER 2005

44

portions for performing the steps of one of the elaimg
22 to 27, when the product--~ 12 run on a processor.

!
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