2 9 DEC 2005 -1 TRAVEL | NFORVATI ON SYSTEM FI ELD OF | NVENTI ON The present
invention relates to the distribution of nmultinedia content in a 'gel Ss
environnment and in particular but not solely, to the distributi 021931 €200
multinmedia content to vehicles in a public transport system PRI OR ART

Mul tinmedia distribution systemare knowd.- The use of floppy drives, CD Roms
and DVDs to distribute nultinmedia content is known. Wrel ess comrunication
systens and specifically WRAYEISINFORMATIONSYSHEM ¢ known. Such

wi rel ess networking systens require a long contact time for downl oadi ng

|l arge files in one session. This requirenment creates a difficulty for
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transit syst em I C are onl Yy "W thin wreles cover age en st opped a

railway sdontdr2ns veRid®in% SlblidErahdPdei\Eystdinl t i s an object of the present
invention to provide a conmuni cati ons system which neets the abovenenti oned
needs. Accordingly in one aspect the invention consists in a conmunications
system to facilitate the wireless transm ssion of |arge nmessage files to
mobi | e cIPBHOR AMREh in operation are frequently outside the coverage area

of a base statjon. conprjsi.ng. a plurali of ographical |l y spac base
stations, a e MoftimedB digribiiot syssem e kiawn ﬁﬁp%ge ﬁgﬁea@é dnwﬁ%sflg&lqme
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systems and specifically wireless networking systems are known. Such wireless

networking systems require a long contact time for downloading large files in one
session. This requirement creates a difficulty for mobile endpoints moving around a
wide geographical area. Therefore a need exists for a networking environment that
allows mobile endpoints moving around a wide geographical area to download
multimedia content in a short period of time.

More specifically there is a need for a system capable of delivering multimedia
content and other large files to trains in mass transit system which are only within

wireless coverage when stopped at railway stations.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a communications system
which meets the abovementioned needs.

Accordingly in one aspect the invention consists in a communications system
to facilitate the wireless transmission of large message files to mobile clients which in
operation are frequently outside the coverage area of a base station comprising:

a plurality of geographically spaced base stations,

a central server which stores said large message files,

a wide area network to which said server and said base stations are connected,



-2- said central server assigning to each nessage a uni que and sequenced
nmessage nunber, said at |east one nobile client storing the nunber of the

| ast nmessage it has received, said central server sequentially ﬁéﬂ sting
messages fromtinme to tine onto said w,de area network, each bggg :@ ion
receiving and storing said nessages, ah@li"each nobile client when entering
the coverage area of a base station requesting that any nessages havi ng
message numbers3iheHEd serygr assigningde eaglymegsagessurique ane sequsnced wpessage d
fromthe base station. In a second aspect the invention consists in a
comuni c 4 »systemfor a mass transport systemto facilitate the
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which stqpggve@i d | arge nessage files, a wide area network to which said
server and sal d base stations are connected, at |east one train-borne

nobi | e cl i ent ,safkBéchtfdREFRr seQlistRiallghuBvabing theddddes TRSiHadfe Ao Hithél Batend
sequenced nessage nunber, said at [east one nobile client storing the

nunber ofsailhwideeseamessake it has received, said central server
sequentially nmulticasting nessages fromtine to tine onto said wi de area
networ k, each caghdase afation reesiwing angl staringsaid mgssagesl andseashanobialieath

trai n-borne nmobile client when s gﬁped in arailway station in the coverage
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base station.

In a second aspect the invention consists in a communications system for a mass
transport system to facilitate the wireless transmission of large message files to mobile
clients comprising:

a plurality of base stations located in railway stations,

a central server which stores said large message files,

a wide area network to which said server and said base stations are connected,

at least one train-borne mobile client,

said central server assigning to each message a unique and sequenced message
number,

said at least one mobile client storing the number of the last message it has
received,

said central server sequentially multicasting messages from time to time onto
said wide area network,

each base station receiving and storing said messages, and each train-borne
mobile client when stopped in a railway station in the coverage area of a base station
requesting that any messages having message numbers higher than the last stored

message number be downloaded from the base station.

BRIEF DESCRIPTION OF THE FIGURES



2 9 DEC 2005 -3- Figure 1 is a diagramshow ng the distribution system
according to the preferred enbodinent of the present invention. Figure 2 is
a diagram showi ng the fields of the nessagi ng packet accordin E‘q]Elg'%@E
preferred enbodi nent of the present invention. DESCRI PTI ON OF E ERRED
EMBODI MENTS The distribution system of -8Bhe present invention is generally
illustrated in figure 1. It consists of a plurality of endpoints 101 that
move around a Kiguee dd9qdiggnamesshowangthe distpbutien sysyernfacedndaigtoghapoefesedoi nt s
102 spread throughoyt the geographical area, a plurality of base station
servers 1bedimenbQf thepreserfin¥enti@t 103 responsible for at |east one

access point agd a gentral, serv r.seryers 104 .t hat provide.th
nformat i on t FIBUTE AdnadiFeam showing the Helds o tis dssaaing Packe) pecrding o 103
and t hen ﬁl{ I . nts 101. In the preferred
enbodineﬁ e?ﬁgkéﬁgﬁgyﬁ{s h{ogﬁgﬁﬁé%ﬁgl Qgﬁg%%rt systemtrains but it wll
be seen that the present invention could be used for other nobile endpoints

such as buses, and even people as they nove around. In the preferred

enbodi TerHESCRIFTEON OFt THE PREEERRED EMBODIMENYSVi de i nforatai nment,
that is information and entertainnment to the passengers travelling on the

trai ns. The sy%henistobuitibresystem o thef presend titmeantipn ip gareesaludlustratetlan digure
col | ecti on, mai ntenance managenent, and supervisory and control systens.
Each endplbi Htcongisteehaipderality of epdprintsnd Gbthat anovejaropod aywids geographicehst
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passengerng,ds G fMhaldss ﬁgﬁnp i1peMaag (l_ff} lEHfAtr&lOHér@eP Or ! s’érﬁé&% 102C 8idt Provited thdre

endpoi nts cone 1 nfo t vicinity ccess points consi st* of “a program

cont r ol | gfiforfaton T8 HRIt¥ansPored to fherplafilidy B8 basistatseberves Bt srdiRhc@to
network and a unit for sending and recelving data over a wreless network.

Access pahephiriliy off movormendpadnts 101.

In the preferred embodiment the endpoints 101 are rapid transport system trains
but it will be seen that the present invention could be used for other mobile endpoints
such as buses, and even people as they move around. In the preferred embodiment the
distribution system will be used to provide inforatainment, that is information and
entertainment to the passengers travelling on the trains. The system could also used for
other purposes such as fare collection, maintenance management, and supervisory and
control systems. Each endpoint 101 consists of a program controlled CPU, memory,
at least one display, permanent storage facilities and a unit for sending and receiving
data over a wireless network.

Wireless access points 102 in the preferred embodiment will be within rapid
transport system train stations in close proximity to where rapid transport system trains
stop to allow passengers to embark and disembark but could be in any location that the
endpoints come into the vicinity of. Access points 102 consist of a program controlled
CPU, memory, a unit for sending and receiving data over a network and a unit for

sending and receiving data over a wireless network. Access points 102 are connected



2'9 DEC 2005 -4- to the base station servers 103 by a network, in the
preferred enbodi nent this network wuses fibre cables but any network,
including wirel ess woul d be suitable. Base station servers 103 in plgepfr,
preferred enbodi nent are housed in the rapid transport system station cg |l e
di stribution roomand are connected to $irel ess access points 102 and to
the central server 104 by networks. Each base station 103 server consists

of a prode &ha kasetstaioneseramws) 1 03y yetwodk, rin ks prefermehgmbpdimdéritthismesmdrka uni t

for sendin d recgeiving data over network. The base station servers 103
may al sousg%ﬁBF%?a ¢s butAny W%ks‘ﬁFE@“&&@’d@%ﬁsﬂVWﬁg@ ﬁur‘ﬁag tion and
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g ring n‘?fa\ﬁ?nﬁ&'ttsgﬁglnoﬁé{t'o X\Fl\éeifist?i'ﬁ\ﬁti?ﬁtrwﬁlkarfdyﬁglc%ﬂ}titéggtto wﬁfeﬂ clgdsd he
ase station Sservers an e maln central Servers wou e satistactory. In

the pref gpifed 19702 foRihe RRtrAl S8R eF 04 WA n&tRorld. E86h basd! $BfoRUl03MRreed han

one server could be used to provide redundancy. This could be done using

for examebasitiief alprbgeing ooiNyoll@lCPUY nivned¢ permdrnib stoedper fatilisies vad aiidt
consists of a programcontrolled CPU, nenory, permanent storage facilities

and a unifor sendisganil repemniog detacower aqetiavek. Thebase statiowsdrverfhkd) 3nmayaldo of
the preferred enbodi nent uses network hubs, switches and routers to enable
comuni c&onal peleaskane dispbashused topraydde imformation padeenieriaingent detheses 103
but any t&lge of petwork that enabled the servers to conmmuni cate woul d be
sui t abl e WatHBE 3f K1 §BHeR%n system of the present invention enabl es
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contai ners have various fields. Figure 2 show the fields
In the preferred embodiment only one central server 104 is used but more than one
server could be used to provide redundancy. This could be done using for example the
hot standby routing protocol. Each central server 104 consists of a program controlled
CPU, memory, permanent storage facilities and a unit for sending and receiving data
over a network.

The network of the preferred embodiment uses network hubs, switches and
routers to enable communication between the central server 104, and base station
servers 103 but any type of network that enabled the servers to communicate would be
suitable.

The distribution system of the present invention enables information to be
transported to the base station servers 103 and the moving endpoints 101. The present
invention solves the difficulties of current distribution networks to mobile endpoint.
Such difficulties include, speed of transmission, reliability and cost.

The information is transported using a global unified sequence message
(GUSM) container. GUSM containers have various fields. Figure 2 show the fields

are: start of message marker 1; GUSM number 2; message type 3; submessage type 4;

time stamp 5; valid until or defer execution of message time 6; retry type 7; retry time



are: start of nessage marker 1; GUSM nunber 2; nessage type 3; subnmessage
type 4; tinme stanp 5; valid until or defer execution of nessage ti 6;
retry type 7; retry tine 2 9 DEC 2005 -5- 8; routing nedium 9; dasﬂgg%lﬂb&)n
10; extended sub nmessage 11; nessage body data |ength 12; end of nessage
heater marker 13; nessage body 14; end-é&f message marker 15; and checksum
16. The start of message marker 1 is used to mark the start of a nmessage,

t he GUSM 8;nigntiag mediyay s destination: H); 2xssendedoydr messagiet hl;tressagenbody adata 5
field dto sjgnify the tjime th i ted, by th tral
servers. (GREGE S @ messrehealermaneEis Resiage PogKd dnead ol message mAdEl 3 i

used to ipndicat t _tiype of nmessage this is it could for exanple be
nessages ggrji(?n ocﬁ'te%ﬁa‘gr,l 1§'rrect text, ad hoc nessages, externally fed data or
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sub type of t i'1"or execution I'S use to
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for exanple the fact that the 5. amtrain w rrive late at amis

only rel ethantimerthe Iméssage dsngenévaesal by ahetdentrat aerviees, usequdly identifies bech
execution of a nessage until a set tinme so that all displays controlled by
t he base GQUSM oncssege.eThe anessagptyipet feldFoiy used te andicatenvbatrtppe ofl na¢ssape sane
time. Retry time 8, and retry type 7 are used to control how the base
station dsBsvisris coulgsforfxammple bieringssages prd ceptialss dirsskiexd. adaes MAgs#_ES um 9
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t he nessa ody f1 14 of t SM cont ai nér. The en nessage ~nmarker
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provi ded so that the base station servers and the endpoints can check that
t he GUSM Ezecutiintéme ichnbeiused éxdelay thd execation of a message until a set time so that
all displays controlled by the base station servers or endpoints show the same
information at the same time.
Retry time 8, and retry type 7 are used to control how the base station servers
103 and endpoints 101 re request message. Routing medium 9 and destination 10 are
used to indicate have the message is to be forwarded and the destination of the message
respectively. The extended sub message field 11 is used to indicate whether the
message is larger than the size of the GUSM and has been split into parts called filets
for transmission to the base station servers 103 and endpoints 101. The message is
contained in the message body field 14 of the GUSM container. The end of message
marker 15 is used to indicate the end of the GUSM message. A checksum field 16 is
provided so that the base station servers and the endpoints can check that the GUSM
container that is received is valid.
All data is distributed from the central server 104, the central server 104 is
programmed to create the GUSM containers and transmits the GUSM containers to the

base station servers 103 using a multicast transmission protocol. The central main

server 104 will send the next GUSM whenever it has something to send. If it has



All data is distributed fromthe central server 104, the central server 104
is progranmmed to create the GUSM contai ners and transmts the GU%D
containers to the base station servers 103 using a nulticast tra §E2QQ51
protocol. The central main server 104 will send the next GUSM whenever it
has sonmething to send. If it has 2 9 DEC 2005 -6- nothing to send, it wll
repeat the | atest GUSM as, a heart beat regularly to maintain systemw de
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endpoi nts 101 or base station servers 103 nust check to see if the GUSM
number hanamitainsdy 'didest’ GESAM nachben thadtfa Hake statibibherveni63 oneadpdine &0y caeen
recei ved discard the nessage. The responsibility for keeping track of the
messages reaeverompletelyiobhe certeal server HO4hsaddisionally programened tootBansamiti ot he
nobi | e endpoints 101 is. with the base station servers 103 and the endpoints
101 and Letrapgmyo@ny aUSM gmen mquest, by any hase station saaer dP310khe @Eﬁ@&k

e e s Sh o, AT o TSR Y B L o b P
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station server get's ou can res roni se nsel'ves by

sendi ng theisM hagiber dlas dirb3EMeunReEved ﬁ?scﬁﬁf'ﬂAll'él%essﬁ VEhe }%gyohgﬁ%ﬂit&%? nds

all GUSM nessages fromthis "nunber forwards. QU nessages are sent by
t he cent riagdephgy traok d0dheinessagasdhuesésstulied@mloadsd trothe basabtation seey£t 0303

receiving a redundant or already received GUSM container will sinply

di scard tdnd themahileeandpdings bdbisl witle tluplodsa statiod semietd 10 oamdithecadpomits h0t he

base st atain(zlnit ?sergc\)/tetilg rés%%nsibility of the central server 104 to check that the base stations
103 or the endpoints 101 have received a particular GUSM number. In the normal
working situation, all the base station servers 103 will be in synchronisation with the
central main server 104. If a base station server 103 gets out of sync they can
resynchronise themselves by sending their last valid GUSM number. The central
server 104 then resends all GUSM messages from this number forwards. All GUSM
messages are sent by the central server 104 in broadcast mode and any base station
server 103 receiving a redundant or already received GUSM container will simply
discard the container.

The mobile endpoints 101 will communicate with the base station servers 103
through a wireless access point 102. Mobile endpoints 101 will continually send out
probe messages and wait for a response from an access point 102. All the base station
server 103 LAN'’s have the same IP addresses and therefore the mobile endpoints 101
are able to send a probe to the same destination address to build a connection.

As all the base station server 103 LANS have the same IP addresses there is a

need for the base station server 103 LANS to be uniquely identified by the central



through a wirel ess access point 102. Mbile endpoints 101 will continually
send out probe nessages and wait for a response from an access poi g 102.
All the base station server 103 LAN s have the sane |P addressesl &% C 2005
therefore the nobile endpoints 101 are_able to send a probe to the sane
destination address to build a connectibn. As all the base station server
103 LANS have the sane | P addresses there is a need for the base station

server 18evenrlB4t dnipsdemtocassommendate ithe erguingmend thasradl thie base swEopOBEVer7-
station S03eANLBSE e d P mstesis e rauisred D5 Camecing s baspsiation
networ k SAPESLOT FE HH GineE seRBr D pertiim Buviik ZH8HES S laiona e RS Een: 1 a
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station, report t ast "GUSM that 1 ad recel'vVed previous

t he base ealpdintn] Geto/kiveliBd.sattedPhstkesst ati on server 103 will send all GUSM
containers fromthat GUSM onwards to the | atest nunber. Large files are

br oken up i nt &Vheradrminfendiciptt @Hgulilssintab tstgtion, gawilbrepmirt thet last GEISM Each
filet that is sent is tagged with the GUSM nunber to identify the GUSM it
bel ongs that ithadhreceived praviouslyntel thy base statier gemier d 03y tberbagp stationsseredrat ed
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pattern lgg.@p Eabﬁgilétothﬁie&%\éﬁf isttgggid Wth: the BSM hambee Rfeﬁﬁgts thglgNRdl 2

files transmtted over a networ ave | nherent sequences t result in

transm s giglodgdithUFach BliRddiiohalt) hadh dedirnbe AlMbEOWhRE Y Pélatedds thertdtalequest
and re request an individual filet or a range of filets fromthe respective

servers whmber af fildtethe crigintl fiki was brokiendnto. Be seceivartis thussable 6o cieafe thequest
and re-request the filets fromthe central
original file by merging the filets based on the GUSM tag and sequence number
embedded within the filets.
The central server 104 hashes the data contained in the filet before dispatching.
The hash pattern is applied to recover the filet. A hash is used because multimedia files
transmitted over a network have inherent sequences that result in transmission failure.
Endpoints 101 and base station servers 103 can request and re request an
individual filet or a range of filets from the respective servers where a filet is not yet
received. Base station server 103 request and re-request the filets from the central
server. Mobile endpoints 101 request and re-request the filets from the base station
servers. Such requests do not use multicast protocol but result in a session between
server and client. The central server 104 may set a time for the base station servers 103

and the access points 101 to download the filets by setting field 6 in the GUSM to delay

the download.



server. Mbile endpoints 101 request and re-request the filets fromthe base
station servers. Such requests do not use multicast protocol but result in
a session between server and client. The central server 104 may s b time
for the base station servers 103 and 8he access points 101 to doﬁﬁ 200be
filets by setting field 6 in the GUSMto delay the download. -8 CLAIMS 2 9
DEC 2005 1. A communications systemto facilitate the wireless transm ssion
of large nmessage files to nobile clients which in operation are frequently
outside tiEILAIMSage area of a base station conprising: a plurality of
geographi cal |l y spaced base stations; a central server which stores said

| arge nessage files; a wde area network to which said server and said base

stations qr € anc%%:rﬁl?nqé ti%géj S s%tm 4oet%§15ita?ent%e %Rllésg trglll .ngggi(m mgf%%inl?éss%%ai d
central server assigns to eaC nessage a uni que and sequenced nessage
nunber; sdild toandbikel clients weliicls ith dperatibdsare diehudnaly gmtsiksthagevéragecarenvbbaa seri es
of shorter sub-. nessage files and inserts into each sub-nessage file a

sub- messag@sersiation SeIPRHRE nunber in addition to the nunber of the nessage

to which it belgngfity sPsDeRBRichIR spabddifke fitidnscasting sai d sub-nessage files
fromtime to tife onto Sald” wide area network; said at |east one nobile
client storingacemral sssverydugngjereasaid tange messagediless nessage  sequence nunbers

it has recei V.e?- i&\eazgrga ﬁe%vg kbcﬁ%%l ts%}d.[s%pve; g&deéa%/d e @t@ﬁ?ﬁsta% &&ﬁea&i;c&ld
sub-nessage files; eac mobi e ¢l1'ént when en ering e coverage’area of a
base station reessbhe@obilddiecngny sub- nessage fil es havi ng nessage and
sub-nmessage fil e nunbers higher than the |ast stored nessage and

sub- nessage nutt€*¥:be downl oaded fromthe base station; and
said central server assigns to each message a unique and sequenced message

number;

said central server subdivides each large message file into a series of shorter sub-
message files and inserts into each sub-message file a sub-message file sequence number
in addition to the number of the message to which it belongs,

said central server multicasting said sub-message files from time to time onto said
wide area network;

said at least one mobile client storing the last message and the last sub-message
sequence numbers it has received;

each said base station receiving and storing said sub-message files;

each mobile client when entering the coverage area of a base station requesting
that any sub-message files having message and sub-message file numbers higher than the
last stored message and sub-message numbers be downloaded from the base station; and

each said mobile client assembling sub-message files belonging to the same

message in order of sub-message file sequence number to thereby construct said message

files.
2. A communications system according to claim 1 wherein each said base station
comprises:

a local area network connected to said wide area network

a base server connected to said local area network; and



each said nobile client assenbling sub-nessage files belonging to the sage
nmessage in order of sub-nessage file sequence nunber to thereby c%&ﬂﬁ&ﬂm
said nessage files. 2. A comrunications systemaccording to claim1l wherein
each said base station conprises: a |-8cal area network connected to said

w de area network a base server connected to said |ocal area network; and 2
9 DEC 2005 -9 at | east one access point connected to said | ocal area

net wor k, said base server storing and forwardi ng nessages between said
central server adnght os@iacdesapons sopwritad & sadl lofel acaametwarkt | ons syst em accor di ng

to any one of th recedi ng .cl ai wherein said | arge.gessage fileg are
ot reaie ©i1 SRR e Dlife S ing Bessi ety i B A e et 1 o
each nobi@gdg&kgﬂ&ﬁ&gr di spl ayi ng the visual content of said nultinedia

files. 4. A communi cations system according to any one of the preceding
clainms for delivering nmedia content to passenger vehicles in a public

transport ssyst ?\Qo%ﬁl(rljxﬁ. dliofi! s¥s|te?1?§<§copd?§ge§)a2}n§c({§??gltﬁe ﬁxlef;&fi]ﬁg é:l\%_lrﬂs%ﬁérég di n each

sai d vehicle and sal ase stations ar at” pl aces ere sa
vehi cl es s#idpargd mebsago fihasrare atultomalis fitss eml fiml udingrass ot maresdispley dgvgteem t o

el i ent s compierel el ol R foapere ut SRE edveoaoun minsfe My °

stations; a central server which stores said |large nessage files; a w de
area network to which said server and said base stations are connected; and
at |east dne tAarempypisationsbiysiemepocarting hapgione ofstie preesdingarlaigesy {osr

assi gns t QRAGH TRSSAS 10 AEn R 4 SEAYSHS OB SRR Quilichhesai 4 central
server sub IVH@%S %gcﬁﬁrargepnesgggee%iﬁe%?nﬁ%'a se?%%s S or%er sub-
least one said mobile client is located in each said vehicle and said base stations are

located at places where said vehicles stop.

5. A communications system for a mass transport system to facilitate the wireless
transmission of large message files to mobile clients comprising:

a plurality of base stations located in railway stations;

a central server which stores said large message files;

a wide area network to which said server and said base stations are connected; and

at least one train-borne mobile client,

wherein:

said central server assigns to each message a unique and sequenced message
number;

said central server subdivides each large message file into a series of shorter sub-
message files and inserts into each sub-message file a sub-message file sequence number
in addition to the number of the message to which it belongs;

said central server multicasting said sub message files from time to time onto said
wide area network;

said at least one mobile client storing the last message and the last sub-message
numbers it has received;

each said base station receiving and storing said messages;
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a local area network connected to said wide area network

a base server connected to said local area network; and
at least one access point connected to said local area network,
said base server storing and forwarding messages between said central server and

said access points.

7. A communications system for a mass transport system according to any one of the
preceding claims wherein said large message files are multimedia files and including one
or more display devices connected to each train-borne mobile client for displaying the

visual content of said multimedia files.





