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i nvention relates to a nethod and to an ar r angenent RGISE | ess,
data transm ssion. More 5 specifically, the invention relates to the
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The present invention relates primarily to a nmethod and to an
arrangenment for transmtting data from one conputer to one or 10 nor e

ot her CO@HEteb%é@éﬁ%tr%ﬁf?@gféna Eggggegraﬁgflé%ermgggogn one or %gre

receivers, so as to ena ato rans ictio
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standard DAB (Digital Audio Broadcast). 15 This standard DAB 1Is
deseri be@PeFATigpily, 3the 4owentidin relateBr ohdcddid nyrépsméssion gof al

Audi o Br cast.| .DAB) .t o mobi ] e, portable and fixed receivers,
February?gg39 b4 %%gg%éi bﬁ?ﬁﬂﬁﬁ??ﬁp$sLﬁéPBWFﬁ?ﬁBHSro this standard,
however, but can be applied equally as well with digital radio

transm ssions 20 according to sonme other standard. Frequenci es
are at pTbeeptreskindt tieordmt iemdedbseds BPBimarilyt tenaTinRHHuE £heertd hen
whol e of Europe. The frequency spaces primarily used are TV channel s
in VHF bargargemepic faygransmighingefatanfrpanonet corgatevhitty oone 08,
whigh co p , for imsiance, _.fro five,.to, six high-quality
st%?eo hbEE %ﬁi%ﬁﬂﬁﬁg?uters WRRhARER as'd Wt L' ¥8aibP e insmit Ry 9y

ene or more receivers, 50 as to enable data to be transmitted

in applications using equipment produced in accordance with

the international standard DAB (Digital Audio Broadcast).

15 This standard DAB is described in prETS 300 401 radio
Broadcasting Systems; Digital Audio Broadcasting (DAB) to
mobile, portable and fixed receivers, February, 1997. The
invention is not limited to this standard, however, but can
be #dpplied equally as well with digital radio transmissions

20 according to some other standard.

Frequencies are at present allotted to land-based DAB
t;ansmissions over the whole of Europe. The frequency spaces
primarily used are TV channels in VHF band 111. Each DAB
25 channel can transmit 2.304 Mbit/s gross, which corresponds,

for instance, from five to six high~quality stereo

programmes.

The modulation and signal processing technique chosen in
30 accordance with the DAB standard is COFDM (Coded Orthogonal
Frequency Division Multiplex), which enables all transmitters

in a region-covering network to send the same signals on the
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co- channe Accor to this standard, the entire bit
stream i rr:ds*tmeﬁk&l Sntexifipr@ndes. transmtted in franes that have a typi cal
duration of 96 ms. Each frame conbines data fromthree channel s,

namely fromthe main service channel MSC, fromthe fast i nf or mat | on

channel - FLL. andh {4 0 tbg; SYBELRARLATLAD EheRPE! bir dBreafien THENpaser Vi ce.

channel C may contaln servi I nformation, |1SQ MPEG coded
audi ® si gebdsahnils gepsnshitleéd in frameanshassihawve @ patph@tahmun-mcst ream
node. A so-called mul tiplex controller determ nes how the vari ous

informati®h 96 mScorfRfRniEadtal FoBRiR8ADIGRNE FRCT cHRFPRI ShaRaMi on is
15 _sentgg{ﬁgf%at%&fn 'R Ehein%fx?t Jedf QL !f-RQnﬁQi‘m}?éc Fl QromThEh? gastmut val
di vi si on e i

n ormat1 on conponen can b contr

dynam cal ixfofmacLon denaenal t NIC eand rﬂ‘mﬁltﬂ:e Tégenchronlzatfmma:thmeﬂh.annel
FI C al so di scl oses how data in the main servi ce channel shall be
interpreted at each nonent in tinme. 20

10 The main service channel MSC may contain both service
information, ISO/MPEG-coded audio signals and general data
transmission in packet mode or stream mode. A so-called
multiplex controller determines how the various information
components shall be combined. This control information is

15 sent separately in the fast information c¢hannel FIC. The
mutual division between the information components . can be
controlled dynamically in accordance with requirements. The
information channel FIC also discloses how data in the main
service channel shall be interpreted at each moment in time.

20
The entire main service channel MSC can be wused, in

principle, for data transmission, giving a net bit rate of

1.2 to 1.5 Mbit/s.

25 The DAB standard is primarily intended to enable six to seven
high-quality stereoc radio programmes to be transmitted in
each DAB channel of about 2 Mhz, although the distribution of
the content of a DAB channel, c.alled an ensemble, can be
allocated dynamically and used for purposes other than the

30 transmission of digitalized and compressed sound channels.
The standard also provides space for the transmission of data

in greater or smaller parts of a DAB channel, either with a
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at arate of up to 1.5

serious qiioit ccpmputdds S atf egatabe dbwyvetg 1% Miiteds. a conputer is
not designed to receive a nore or |ess continuous DAB data stream
since a conputer that typically includes the standardi zed PCl bus is

des{gned 4,0 PSS BlTem in HRAISAUdNN | N ilRved,M 85 PURSLS &
computer is not designed to receive a more or less continuous
DAB data stream, since a computer that typically includes the
standardized PCI bus is designed to perform PCI bus
transactions in the form of bursts.
15
The present invention solves this problem and enables data to

be transferred between computers with the aid of the DAB

system.

20 Many computers are, at presenﬁ, connected to cable networks
or tele-networks for the exchange of information between
different computers. When several computers shall receive
cgrtain information from one computer, this latter computer
must be connected to each of the other computers in an

25 ordered sequence. This is both time-consuming and expensive.

The cost of transmitting ether-carried information with the
aid of the present invention can be drastically reduced while
many receivers can be reached simultaneously.

30
An example of one application is found in the transmission of

price information from a wholesaler in the daily commerce to
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shops, @Gncipaall yoanorg newspapewhol esal er. The use of ether-bound

i nformation transm ssion would enabl e all price information to be sent
to all stores at one and the same time and al so very qui ckly. Anot her
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adverti TR E) |y a newspaper.

need not be stationary but can be mobile. One example in this

10 respect is found in rescue services and police services, to

particular benefit. Information concerning a rescue service,

emergency service, or a police service could be sent to

mobile units, i.e. to rescue vehicles and police cars. Such

transmission would facilitate the co-ordination of personnel,

15 etc., in rescue operations and police operations of

comprehensive magnitude, by virtue of all parties concerned

receiving updated information simultaneously.

However, the present invention is not 1limited to any
20 particular application, but can be used in any context where

information shall be transmitted between computers.

The present invention thus relates to a method for the
wireless transmission of data between one computer and one or
25 more other computers with the aid of the DAB system or a
corresponding system for the digital, wireless transmission
of data, wherein the transmitting computer is connected to a
DAB transmitter, wherein the receiving computer or the
receiving computers is/are connected to a respective DAB
30 receiver, and wherein the method is characterized in that
information outputted intermittently from the transmitting

computer is stored intermediately in a memory in a first
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the memory store in the second adaptation circuit.

The invention also relates to an arrangement that has the
main features defined in Claim 5.

15
The present invention will nowlbe described in more_detail
with reference to exemplifying embodiments thereof and also
with reference to the accompany drawing, in which Figure 1 is

a block schematic iilustrating a transmitter side and a

20 receiver side.

Shown in the Figure is an arrangement for the wireless
transmission of data between a computer 1 and one or more
other computers 2 with the aid of the DAB system or a
25 corresponding system for the wireless transmission of digital
data. Such a corresponding system may be a system for digital
TV transmissions. The transmitting computer 1 is connected to
a known DAB transmitter 3 that has a transmitter antenna 5.
The receiving computer or computers 2 is/are connected to a

30 respective known DAB receiver 4 that has a receiver antenna
6.
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the memory 8 to the DAB transmitter 3, via an outfeed circuit

10 of some suitable known kind.

15 A second adaptation circuit 11 is provided between respective
DAB receivers 4 and receiving computers 2. This second
adaptation circuit 11 is adapted to feed information received
by the DAB receiver 4 into a memory store 12 in the second
adaptation circuit under the control of an infeed oscillator

20 13 in said second adaptation c¢ircuit. The oscillator 13
controls the infeed of information from the DAB receiver 4 to
the memory 12, via an infeed circuit 14 of some suitable

known kind. The memory 12 may be a RAM memory or a FIFO

memory .

25
The two oscillators 9, 13 are adapted to operate at mutually
the same frequency, or at essentially the same frequency, in
accordance with the DAB standard.

30 The receiving computer 2 1is adapted to fétch information

intermittently from the memory 12 in the second adaptation

circuit.
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In one preferred embodiment, the microprocessor 15 is adapted
to determine from a FIC (Fast Information Channel) in the DAB
system those parts of the received signal that contain data.
The microprocessor is also adapted to store received data in

the memory 12 of said adaptation circuit.

In one embodiment, the microprocessor 15 includes software
that causes the received information to be structured and
stored in the memory 12 in a form that enabies a standard PC
2 to fetch information from the memory 12. Alternatively, the

software can be installed in the personal computer, PC.

In one highly preferred embodiment, the microprocessor 15 in
the second adaptation circuit 11 is adapted to identify
information that is relevant to the receiving computer 2 and
that includes identification of address information and

possibly also authorization.

It is thus possible to address one or more of all computers

that are connected to a DAB receiver 4.

1
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enbodi ment, the m croprocessor 15 is adapted to deternmine froma FIC
(Fast Information Channel) in the DAB system those parts of the

recel vedy 0BaLs 1B 1 6PN NadRbBrind® authti HALIQM 0S85Snicyel sByadapt ed
to store recelive ata’in tﬁe menory 12 of said adaptation circuit.

| n one gHuyHamediing t RRe M milymaessmord 5 soncthates isof widie only feed

10 received information into the memory 12 when the information

received includes an authorization code. This authorization
can be given, for instance, by providing a subscriber that
has a DAB receiver with a smart card that is read by a card
reader 16 connected to the microprocessor 15 and containing
15 said authorization code. The microprocessor 1is, in this
regard, adapted to compare an authorization code received by
the DAB receiver with the authorization code entered by means
of the smart card. This embodiment can be used, feor instance,
when the information transmitted includes various types of
20 news. Only subscribers that have paid for their subscription
and therewith obtained a smart card which includes a wvalid

authorization code can receive the transmitted information.

Thus, the information to be transmitted is stored
25 intermediately in the memory of the first adaptation circuit.
The information to be transmitted is sent via the DAB system
in a more or less continuous form, whereas information is
delivered intermittently from the transmitting computer 1, as
before mentioned. Thus, the information is outputted to the
30 DAB transmitter from said memory 8 essentially continuously
and under +the control of the outfeed oscillator 9.

Transmitted information is thus received by the DAB receiver



t hat causewGt9925688scei ved information to be structured and ZCT/SEv8OEEE i N
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possi bl e ress one or nore o0 conputers are connected
to a DABtbecitedy #nformation intermittently from the memory &8n the This
enabl es, for instance, a convenience goods whol esal er or ~deal er who

sends i nfeFRrnLi BAAPERARLPRGCLECBitees of goods found in shops or stores

t hroughout the country concerned to chose to send price information
to stores in different parts 5 of the country, when the prices of goods

vary in dhef enfiisent impwdnsied tHkRusoushaplas Milnfadmatdidid erest benes.
The possibility of-detecting authorization is achieved by pr ogr amm ng
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into the ry 12 when the. information recej ' degs .an
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is read by a card )
as typical personal computers, PCs, which are not constructed
to output and input data essentially continuously but,

instead, constructed to output and input information in
bursts.
15

The present invention thus solves the problem mentioned in

the introduction.

Adaptation «circuits 7, 11 have been described in the

20 aforegoing. These c¢ircuits may be physically separate units
or may comprise an electronic card that can be mounted in a
PC or some other computer. Naturally, the invention does not
solely apply to personal computers and can be applied to all
types of. computers.

25
The adaptation circuit may, of course, be constructed in many
different ways for achieving the aforedescribed function. It
will be obvious to the person skilled in this art that the
structural design of the adaptation circuits can vary.

30
The present invention is thus not 1limited to the

aforedescribed exemplifying embodiments thereof since



reader 16 d to the mcroprocessor 15 and containin 15 . saj d-
aut hori zat:‘;’g}gﬁgéjsge. The mcr oBr ocessor is, in this gPCTISE?Sé(&SfZU’
adapted to conpare an authorization code received by t he DAB :
receiver with the authorization code ebered by neans of the smart
card. Thi s enbodi ment_ can be used, for instance s n the

i nf or mat i B 13 e 1300 TOTH LAREELRT TR" t §peladt wébhlnﬁgﬁg.SEﬁP? of
subscrfbefﬁetfgqlgu&ﬁ§[gﬂéiﬂgn their subscription and therewith
obtained a smart card which includes a valid aut hori zation code can
receive the transmtted information. Thus, the information to
be transmtted is stored 25 internediately in the nmenory of the
first adaptation circuit. The information to be transmtted is sent
via the DAB system in a nore or |ess continuous form whereas
information is delivered intermttently fromthe transmtting
conputer 1, as before nentioned. Thus, the information is outputted
to the 30 DAB transmitter fromsaid nenory 8 essentially continuously
and under the control of the outfeed oscillator 9.

Transmitted information is thus received by the DAB receiver

9 in an essentially continuous form and is fed into the neﬁnry
in the second adaptation circuit 11 under the control of the irnf eed
oscillator 13. The receiving conmputer is then caused to fetch

information intermttently fromthe nenory in the 5 second adaptation
circuit.
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circuitsy Haycg,g 9E¥§' gak! néGBiirﬁBEeUB‘th@r compute&srrwtaom@ WARIbE
el ectronic car at can e mounted in a sonme ot her conputer.

Nat 8r al | yhet IDABE nsesiténnodoes notrespondlsgldxﬁtqmﬂﬁorotperammalammputers
and can be applied to al es of conputers.

adapt at | 5R2BFRERFLORARGE 6?9%5%}s%£g£e WRFEE r ?éﬁF??FW&ﬁﬁan °°mPQﬁ??erent

1 eS8 HRECELUR MG ha Lingre el bR R, ol

adapt at i ebmputeni icr Codmp@ters 3H/are conheetepr esend respegttiiore DAB t hus
not limted to the af oredescri bed exenplifying, enbodi nents

t her eof respaver, characterized in that information that "1s outputted

10 intermittently from the transmitting computer (1) is stored
intermediately in a memoxy (8) of a first adaptation circuit
(7) between the <transmitting computer (1) and the DAB
transmitter (3); inh that information is outputted essentially
continuously from said memory (8) to said DAB transmitter (3)

15 under the control of an outfeed oscillator (9) in the
adaptation «circuit; in that transmitted information is
received by a DAB receiver (4) and fed into a memory (12) in
a second adaptation circuit (11) under the control of an
infeed oscillator (13) in the second adaptation circuit (1l);

20 in that the two oscillators (9, 13) operate on mutually the
same frequency or essentially the same frequency; and in that

the receiving computer (2) is caused to fetch information

intermittently from the memory (12) in the second adaptation

circuit (11).

25
2. A method according to Claim 1, characterized in that the
oscillator (13) in the second adaptation circuit (1ll) is
caused to be synchronized with the oscillator (9) in the
first adaptation circuit (7), by locking the frequency of the
30 second oscillator (13) onto a reference included 1in the

received signal.



10 variations and nodifications can be nade w thi
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A nmethod for the wireless transm ssion of data

and one or nore other conputers with the aid of the DAB system or a
correspondi ng systemfor the wireless transm ssion of digital data,
where thé.tradsmethaol) sonpudeng to Claimohnasut ed: t charBABerigrdni tner and

where th t t dt
Foepecti Fidban he” spoopf;oradata kb, | BSCPAL ek L) hf oRRGLPGRSL ek | s

out put t e@luc&%pro'ce%eem {087t Lhithomst RQUFRINH tdd 2l nbiGTE W dm () fé§t5t ored
internmediately in a nenory (8) of a first adaptation circuit (7)

bet ween time ommartd.eint tqmrmdnpmm) (ip &he (DRSS DiPstem thosengmxtt=erof3); in
that_infqQrmation is ut nti al continuausly fromsaid
menoty (8PS oT8&FHY 1rga{‘r?gm ?F‘ég t%%“ d3f3ar 28fe toco\F/fta?“B'le BRe g
outfeed Qeilyeat Q{ata( Ho B sweed in tRdapledblr9N @2)CWL thd £88bnd
transmtted information i s received by a DAB receiver (4) and fed
into a mamEptatlidn icircuit (dlgecond adaptation circuit (11) under the
control of an I nfeed oscillator (13) in the second adaptation circuit
(11); 20 in that the two oscillators (9, 13) operate on nutually the

same frequency HedRREHJIA M nhecSeiR ik 8JUeRaYaceBeikzBal DAl that the

16 microprocessor (15) of the second adaptation circuit (11) is

caused to identify information that 1is relevant to a
receiving computer (2) and that includes identification of

address information and possibly also authorization.

15 5. An arrangement for the wireless transmission of data
between a computer and one or more other computers with the
"aid of the DAB system or some corresponding system for the
wireless digital transmission of data, where the transmitting
computer is connected to a DAB transmitter and where the
20 receiving computer or computers is/are connected to a
respective DAB receiver, characterized by a first adaptation
circuit (7) between a transmitting computer (1) and the DAB
transmitter (3), said circuit being adapted +to store
information delivered intermittently from the transmitting
25 computer (1) intermediately in a memory (8) that belongs to
said first adaptation circuit (7); in that the adaptation
circuit (7) 1is adapted to output the information from said
memory {8) to said DAB transmitter (3) essentially
continuously under the control of an outfeed oscillator (9)
30 in the adaptation circuit (7); in that the arrangement
includes a second adaptation circuit (11) between DAB

receiver (4) and receiving computer (2) respectively, said



the recei v uter (2) is caused to fetch inf

intermtte yﬁg m the nmenory (12) in the secon “Emml“u III“ |“| Dosézl rcuit
(11). 25 . A method according to Cl aimi1lx characterized in that

t he OSC|IIator (13) in the secbhd adaptation circuit (11) S

caused to be sync ni.zed mnth 0s at 9) agk tgg apkdel St
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si gnal . A net hqd
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adaptatl cirg (11 | ude &' sq, Wy ch is -

caused t%® de?rérﬁt“rftgetdr Ll}g.gf[&o% §13?nformat|on channe (FI |n the DAB

syssem thoseupart s1 pf 115 th&hethecewedsawmatot-bat(9comsa| rop@a:taa;e and to

cause the received data to be stored in the rrermré (12) of the second
o]

adapt at i time csavei pr( _eg)sentlally kthe mama PRI ngndoll &ibdts t
characterized in
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recei vi ngncopRUE €ént 2) 2PEmt bRE iuaﬁbwe% 1bgent fuuéatsembxai adaptataish ess
i nformation and possibly al so authorization. 15 5. An arrangenent for
the w rekéssuitafdii ssion of data

10

6. An arrangement according to Claim 5, characterized in
that the oscillator (13) in the second adaptation circuit
(11) is intended to be synchronized with the oscillator (9)
in the first adaptation circuit (7), by locking the frequency
15 of the second oscillator (13) to a reference included in the

received signal.

7. An arrangement according'to Claim 5 or 6, characterized
in that the second adaptation circuit (11) includes a
20 microprocessor (15) which is adapted to decide from a fast
information channel (FIC) in the DAB system which parts of
the received signal contain data, and to store received data

in the memory (12) of the second adaptation circuit (11).

25 8. An arrangement according to Claim 7, characterized in
that the microprocessor (15) in the second adaptation circuit
(11) is adapted to identify information that is relevant to
receiving computer (2) and that includes identification of

address information and possibly also authorization.



bet ween a conputer and one or nore other conputers with the ai d of
the DAB syWPIMM2#B3some corresponding systemfor the WEBHSENSS08H2gi t al
transm ssion of data, where the transmtting conputer is connected to
a DAB transmtter and where the 20 receiving conputer or conputers
is/are connected to a resfgegti ve DAB receiver, characterized by a
first adaptation circuit (7) between a transmtting conputer (1) and
t he DAB transmitter (3), said circuit being adapted to store
information delivered intermttently fromthe transmtting 25 conput er
(1) internediately in a menory (8) that belongs to said first
adaptation circuit (7); in that the adaptation circuit (7) is
adapted to output the information fromsaid menory (8) to said
DAB. transmtter (3) essentially conti nuously under the control
of an outfeed oscillator (9) 30 in the adaptation circuit (7); in
that the arrangenent i ncl udes a second adaptation circuit (11)

bet ween DAB receiver (4) and receiving conputer (2) respectively,
sai d second adaptation

circuit (11) being adapted to ing&é:;:%7 nbzfnation recei ved by the DAB
receiver (4) into a nenory (12) Tn pYhe second adaptation circuit (11)

under the control of an inf ¥ |ator (13) in said second
adaptation 5 circuit (11); in that the two oscillators (9, 13) operate
at the sane or essentially the sane frequency; and in that the
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(57) Abstract

| A methed for the 5l _

wirgless transmission of data

between one compafer and

one or more other computers

with the aid of the DAB 3 A
system or a comesponding i ~~f
system for the wireless DABTX DAB RX
transmission  of  digital
data, where the transmitting t I

computer is connected to a

DAB transmitter and where 7 ~ /’ /
the receiving computer or 3\r 12
computers isfare connected L 10 [
to a respective DAB receiver, RAM 1 RAM
The invention is characterized
in that information that is - b
outputted intermittently from 9 13 = R CPU
the transmitting computer )| 15
(1) is stored intermediately

in a memory (8) of a first I6—D—‘
adaptation circnit (7) between L ; 2

]

the transmitting computer

(1) and the DAB transmitter COMP CoOMP
(3); in that information

is  outputted  essentially
continuously  from  said
memory (8) to said DAB
transmitter (3) under the
control of an outfeed oscillator (9) in the adaptamn circuit; in that transmitted information is received by a DAB receiver (4) and fed
into a memory (12) in a second adaptation circuit (11) under the control of an infeed oscillator (13) in the second adaptatlon circuit (11);
in that the two oscillators (9, 13) operate on mutually the same frequency or essentrally the same frequency; and in that the receiving
computer (2) is caused to fetch information intermittently from the memory (12) in the second adaptation circuit (11). The invention also
relates to an arrangement for carrying out the method.
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