;rse3el aBl "R6TBAN ! Metrol ogi cal device for automatically nonitoring a
“broadcasting networ k, and a broadcasti ng network |nclud|ng such a

. ‘metrol ogi cal device The i nvention concerns a metrol ogi cal

‘automatically nonitoring a broadcasting network. The i nvent !ﬂ@@ mm M#ed
nore specifically for nmonitoring the quali ty of broadcast sig

audi o and/or s video, digital or anal ogué signals. The network 6‘éﬁ59be a
radi o- broadcasti ng network, a cabled network, etc. A broadcasting network

comprises 10 a kpReRoTRglg1a (RS @ 5l Dt s 100 il 0GR Y 3

si gnal broadcast -By—afi—tpt+rhe—statt+or—or—front=—end tTanstrttTg 10" stati on
and propagate it byoddmaisitismgs netiwers aeddos droadgasting fetyork
television set. The ared A\t Vudihe RleAYis W Rdvidde course depends
on the nunber of relay statrons and thelT_geographical drstribution. The
broadcast signals are nost often multiplexed 15 signals conprising one or
nore audi o and/ or %@eolﬁﬂdh@ﬁoﬂat@ox@@émwerat smethelagdicalandéoi cyi danor
conponent s can, for . e relative to, radi.o_or.tel eyj .4 Pr oghamres.
The data are 3% ﬁgpusé?o%tioar”?%t ehdeBrPEACcasGdae reé%. \ﬂrrlfg tﬂlre
br oadcast si gmﬁ;lent'ﬁhm daaa Gan PBedl soobe (S@r&im(fllc@dﬂaf séar tmornict Motk
equi pnent d al ay, st S,and
Zc[% %g%ibg q‘? B?‘é%déég S’l eo ang‘éh At 8hkeBS and/or

tel evision s oXé€ e au user-data conponents
have no part ivdudear, rﬁbvegntr@lfgr anéléquepmnadfs t HEher pabvaski F§repe a

network. The GONJ 9l ARdds i %fv_@étw&@@t r&'céﬂ‘ﬁe&&@é@béﬂﬂ, deéine a
setting, etc., of the equipnment to which they are sent ~~nW1|| 2

The broadcasting nét v%?cka@%a%‘éh%‘iapﬁwgﬁbplcmléfso Tfent
network in orgderséei&dni ber a@dalyemﬁtﬁit;&drmtrblhathereqeupeenta ofsidmal
broadcasting.network.. To do th| the £egu [ f %@5“ ng
net wor k equi @Eeocf" 33 a]ﬂyaSBr r| At comru(%?ﬁgh Sf;r%lq%t (%rnfdtace are connected
to a nmanHgeneritatdievi cendi propagars nak doymdeivoatnen fleatwedks S oFs &

t el ephone ”etf’é)ééévé% ”Qﬁbho%{é‘gan%tewsh%r{méét of ten psouhdedased 1y

corrpl ement, not he ai m_of rmnl tori ng}[eg% ual i try_ of the broadcast
signal (det ed?{hﬁhgb@@ﬁﬁﬁsﬁeérlwéﬁ , Can8sSee ’%ﬁ% B¢ FRsFesthry.
relay stations and their geographical dlstrlbutlon.
The broadcast signals are most often multiplexed

15 signals comprising one or more audio and/or video and/or
data components. The audio and/or video components can,
for example, be relative to radio or television
programmes. The data are for example user data, intended
for a user receiving the broadcast signal. The data can

20 also be control data sent to network equipment receiving

) the broadcast signal, such as relay stations, television
set-top boxes, etc.

The audio, video and user-data components have no

particular meaning for the eqguipment of the broadcasting

25 network. The control data, however, control the
operation, define a setting, etc., of the equipment to

which they are sent.

W
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“In a known manner, such a nonitoring network conprises a set of
“metrol ogi cal devices installed at is strategic points of the broadcasting

~network, for exanple near certain relay stations. Al the netrol ogical
‘devices are connected to a supervision device via an external conmmunication

network (a telephone network for exanple). The nonitoring network
supervi sion device and the 20 nmanagenent 4evi ce of the renote nanagenent
network can be one and the sane device, each fulfilling all the functions

of the other. Figure 1 sho bpl i f i am_of [ '

net wor k conprisingTgméJ%E?%?gg%ﬁlﬁgvfﬁﬁﬁ%f% g%% ﬁ%e%%%ggfi%%?éégﬁéﬁkfﬁzo,
130 for noni tor i ag renoteadeasegshgntl nEQWOXX nbai odarg bet Wenk togc prd
that shown | B chidBdiS, | &onEPURt €dreh 2Ql@lnddy aNgeite Thor ARSI MPN

device 30 contr met r ol ogi cal ~ devi ces which, when polled, return
i nf or mati on GetMexkgual Tey 6P t HErss gnakhBr o REHNAMERE t het§BBgr &Fhi celFe zone

t hey nonist or p HRIRIQAAEAST R WRAHINOT kqadpekw si patdevi 8 f edesadesiadd the
met rol ogi cal devices which, either at their own initjative or_on 35
request, can ST RO nFSRREAGE t 655 . CREPECEERer 5P y2 (TREIUPRTRY si on
devi ce nanagereitite: Nphat ahi Ngxtedhakbt womkuad catwbal endywerisur snght es a
followng t in functions;, a netrol ogi cal device control function

(aski ng thewﬁﬁﬁﬁérhﬂﬂ?xﬂEQﬂgyﬁéés for information, adjusting a netrol ogical
device) etc.) and a@n nohdtoumihnon revedlar /s5 mroktesditey femevided as a

(utilizafy on cQJng{lhé?nél?&,ei Vigde 49191 R AN, cheeding bagk il FdEi a0 tend
person responsi bl e tor supervising the broadcasting network, etc . As

we have seen BEOAMEY nmoRft oriy alBresgasst i i 40P het GSESCTIAG ¢ @%&nél
currently perdiibhtidenuides 8o cosd r4eilpny of fansesssaryng network in
parallel with the roadcastin&nnetmork to be nitored,. which adds &ipk
terns of either cogﬁbct?oh§n8 | oBETRES t hE S ehote MRS rEHtY nel WoT R

associ at ed widdmyithiesds oadca&stti ngfl5meeradpkic@hi sdendceasesnshalled at
install afd on ﬁgf : dgasting r LN Y Seski 8g-h91
reduce i {nslst alla %%er?&lc%;?%%gg ?gdrtthgtbﬁgta\égglé&?%%ﬁ exﬂ&g% nal cormun?(,:lgt(ieon
network (a telegphorrr beimoFR1pYr SEREAPRE) . PAL HARYMERF QL P@HERBSABBEESS it
20 nevert hel ess | eadsdc@ deechpi cal sdipkhivgdlidnesqguecesseit | ahl yekeethelf act
that communication routjng tines gver aqgﬁxternal %ﬁtmo kéfre oorly )
control | ed. THEWH AT EN dBESVAGE, For eXEPPRS PEMMCEK e Yapriampie) .
synchroni zat imie or moadrdriati ometwoile opewpeivirsiahm 25dseveral aret rotbgi cal
deV|ces.2O management device of the remote management network can be
one and the same device, each fulfilling all the

functions of the other.

Figure 1 shows a simplified diagram of a monitoring

) 25 network comprising a supervision device 110 and two

measuring devices 120, 130 for monitoring a broadcast
signal 100.

A monitoring network such as that shown in figure 1

is mounted in a star arrangement. The supervision device

30 controls all the metrological devices which, when polled,

return information on the quality of the signal broadcast

in the geographical zone they monitor. The broadcasting

network supervision device federates all the metrological

devices which, either at their own initiative or on

35 reguest, can communicate information to it. More

generally, the supervision device manages the monitoring



" Lastly, the links between the netrol ogi cal devices of the nonitoring
“network forcibly pass via the central supervision device, and therefore via
't he external communi cation networKk. 4 One purpose of the inventionis to
‘produce a netrol ogical device that can be integrated in the main

br oadcasti ng network. Another purpose of the invention is to produce 5

net rol ogi cal devices that are capable of Yerformi ng synchroni zed operations
on a broadcast signal. Another purpose of the invention is to achieve the

control of a metrohogical, deubee i), anather Jpannes. AMItAMinPassbNGai the

[
nonitoring n&t wor(% Super vi si on FO %}/ew ce. ',Il'ﬁe use of _the external ,
conmuni cat i o UmsthAoMIS 5 B tIAeErebeel ¢al | faViel FONEECLodIEr OFhi @rking

routing-time Hechgicenlicyitall Vigkakcewi t hotheifesuhitibal the;wotkhoad of
t he supervision device is reduced. 15 Vvtq%%hese obj ectives ig ﬁjew%u%pe
i nventi on coM&HEogiRAY of8YLESI &&Fi-de TRBORTY of™ Fotthg i1 GHie

br oadcasts si gnajcexpid Si nErEctrdmcei palt iddnpomnient  anst upltilne contceivetht a.

The netrol ogi.c devi.ce conmprises; 2Q - .an extr i circuit (2

extracting tAE P Font %Feﬁéfla faooa ]‘thelﬂ%P?ﬁéltgrggadcg#t §i gﬁg%r%% to

provi de an upldsprigidtlreiction, suremsssiurd ngcles r duieadEBNing MeERE a

par anet er of t2§)upline broadcast signal in accordance with the 25 upline
1

i o provide a neasurenent result. In accordance %éth t he

instruction an
i nvention, the net sl ogecdravieyis€eral aeovenpMFetoring canth P2 LF3Teind

(250) to,produasecridownt doe jicnst & uchir@Rrfigm phef seasar enetieguéselst eined an
upline 30 result produpedlgﬁ the extraction circui 220
[

Ran L (2290 fromtNg, upldne
control dat a.CPHFIHsER Ri PeBiEor 248) “E WBF%d&@be(ﬁwwﬁlne §ighal to
broadcast, compadagking Stdetwdiek maion tenponentookd hewhpkhneaddsadtast
o1 gt and sesgog v, 2o connlne. SEILLEL ot oy nclughyo Lhe dunltoore
t he measur engmnaeent network associated with the Dbroadcasting
15 network. This increases the installation cost of the
broadcasting network accordingly.

Seeking to reduce installation costs has led to the
use of an external communication network (a telephone
network for example). Although this reduces costs, it

20 nevertheless leads to technical difficulties due
essentially to the fact that communication routing times
over an external network are poorly controlled. This
solution does not, for example, permit reliable
synchronization or coordination of the operation of

) 25 several metrological devices.

Lastly, the links between the metrological devices
of the monitoring network forcibly pass via the central
supervision device, and therefore via the external

communication network.




" A netrol ogical device in accordance with the 5 invention can thus be
controlled directly through the broadcast signal that it nonitors, and it
‘can additionally control a netrol ogical device or an item of equipnent in
the broadcasting network through the downline instruction it inserts into
the upline signal to 10 broadcast. Wth the invention, all comruni cations
associated with the control of the net rol4ogi cal devices and/or the
broadcasti ng network equi pnment pass via the broadcast signal. The network
noni toring the qualjtLy gfurglgg si gral I brieadeastody ithe ty oadeastddg a
network can therefore be pared down, given that the supervision device of
t he noni tori ngtaelwericadnddentcextdatal C@BmAshi LaEeghaFEHestho " PEnd i ay
a role in the,coRid=@l idneidt@pyaf. the nmetrol ogi cal devices. 20 All the
probl ens associated with the use of ag ex#er nal Cﬁgnurnli CJ(_;Iti on, n%f%)cﬂ(cé or
the control functi SROTEEE t RUSPESFvelt difS t ARSHT$8 on Ti nE;

synchr oniszat i@t refl csgverial deticdogi cadt desrees capadile, atfc. PR BoXN s
makes it possible to.envjsage fi. | ysi prpadcast signal,
such as taki ity W&h%dsrﬁ%erfstul&grﬁsn S %%f%ée)&cbér%g cast signal, for several
met rol ogi cal devi césotBej antineseuali ter stirRporoTer tor tPartEHeeYSureent s

can thus be eny ed i th thednventiaon \Wdidde inveirséter t heaande,
function of the monitoring network is tq prqocess the information .
recei ved fromitthwutet PeE6§Nal Vidd Elr ACHeHOEESIhBREHBEEs SRS DePEMli ng

on the ngt hogyafi U odbigd Ndskhe fein®| gt 6ahallevoaeuntibe tdomnlriemwvork in
instruction can be: - an, i

n instructioon to_contraol erat . o ay:
station or arFterd- FBEEI Vet iﬁmtlﬁ@dbr %déggﬁoﬁl& n%%mo?” ,l%r?lec%?l\?lt{nlg&t lerg@
downl i ne si gnadedisivmadeasét vitalf wighcoimeamesud t dketa e sweekEedd on
t he "downl i ne Sﬁ %r}gé O%U%{%@%lﬁﬁftde&ké g?cpg@ﬁFég.or partial update of the

internal funcl ine netrol ogi cal devices. 5 The invention
al so concerns a broadcasting network conprising at | east one netrol ogi cal

device such as is degsa{i bedegbovenEre iRfeadcast i 0g et Watte cainaksdion
include a 10 nmetrol ogical device o evel N1 ( and a netr.ql Qgi _cal

devi ce of | eV@MGEIRI3EG, IB%)‘}"%???’E?%W d?ﬁvg]‘rﬁeer ﬁgh)NlEO?n“}Oﬁlll%O%g'sng;at%%

upl i ne instrughidfe ppoddaedshy dikmesxt campt dDeiogr euigr fR2Q)a bf comeohepel N2

devi ce (330 ds to th | 0. i NStuct i b -
Cont ol oi1 LU (o3BG t nEURERER NaSRERT of ot cal BSNee(550) . SWshve

talk of the |lesabrdées: netrol ogi cal device we nean the position of the said
device wyjh respect_tq.a £fopL-endnStalian ©f (ohe)netypr kexthius e daei ce
of upline control data from the upline broadcast signal and

to provide an upline instruction,

- a measuring circuit (230) to measure a parameter
of the upline broadcast signal in accordance with the

) 25 upline instruction and to provide a measurement result.

In accordance with the invention, the metrological
device also comprises:

- a control circuit (250) to produce a downline
instruction from the measurement result and an wupline

30 result produced by the extraction circuit (220) from the
upline control data.

- an insertion circuit (240) to produce a downline
signal to Dbroadcast, comprising firstly the main
component of the upline broadcast signal, and secondly

35 downline control data including the downline instruction.



"20 level N2 higher than N1 receives the broadcast signal after the |evel NL
‘devi ce has received - and possibly nodified and transmitted - it. The |evel
N2 device is said to be downline of the level Nl device. In accordance wth
the invention, the level N1 25 device can control the operation of the

| evel N2 device. The N1 device can also npre sinply provide the |evel N2
device with a neasurenent result to be used or sinply transmtted. The
broadcasting network al so conprises a front-end 30 station to transmt the
broadcast signal, amd tdtudl nBatAStanicalon extladeedhby udid rextreantliton
circuit of the Jevel N1 netrolo |caI deV|ce is, for exanple, an instruction

i nserted i nt 8tHESi %5 YHe"front-end station, or by a

nmet r ol ogi cal device of I eveI 35 NO assom ated with the front-end station.
The broadcasting netviopk. Al pO,LOIP!! 885120 € o LEGPENAL! OyiRELT UhaNd
use the broadcast Ssi gna e dow i ne instruction produced by th

control i rcuintverson ofcatﬂhethleﬁelbwz qesttrslldgidcafigegitdy (PDOFUHR, tfl%ﬁ

exanpl e, int %&Qf‘éi%éé%'&ontsrlﬂna.tlhe epgiati 9 of nbherepd,s rgeqi veit Thean
end-receiver 1s or exa . a noni toring end-receiver. The invention will

be nore cl earﬁ@ﬁkﬁfﬂdé?asltjdbdc%ﬁr%% hér Tesmoleeiga l SRTES 9hd2Rdviaitades
wi || appear Jé&&lfﬂrﬁlém r gadi nthd hepkekbewshgngesaidpidn ofhaowetr ol dge cal

devi ce and a dcastl net wor accordance w t he. .i ve
descri ption i‘£° Jeré% ?%C?Je?%ti‘gnlflﬁefﬁﬁ éBﬁ@né &vﬁ%nggl%v%
figure 1j0 desmn‘dém@lasaaﬂ ier, is a schematic 15 di agram of a known

noni toring network .of ;a thadfﬁéégl@goﬂet K. comfnhﬁ%ﬁtgoh% B SEHeBLe e

di agram of a netrol ogical device in accordance Wt e invention, and -
figure 3 is aﬂlsthrpthﬁl sprpactli ab L dithgr &8 9O P PiF Dy ogﬁﬁégﬁﬁné’q@e{%r‘kh

accordance Wfoddead et Irfétwo%wetéqah%e@m gawiscev2a0 tneacmmm@twth
the invention js shown in fi iz The devic 200|§¥sed&tqim)n|{or
upl i ne broadcas¥&t gnale2B6t §’§ | MHE WD & Gi TR e © TTYNAr 210

is a muli3pl e}xle@b@@mal b@on@mesm"rgnaﬁcra&tspe;:l ﬁecablry aramudth@r@(fmp@ndne 212

and a video co 214 re (Y I n nt
data 216. Thepaa o] cé”ﬁ'bongnt% 12 %hg %gv?sﬁloxg%n%g%gn?ezvf?édo?%t e main

30 broadcast momhiadryimevneswRghk c@m@rlt@@s ex e e bx ooREMingiFad ioeni 1999, a

measuring cirgait gata d nsehld o Civheli EcR#PoaNdEdn &0 OlofCi £Ryi t
250. The ext rrgd():]tl on%‘%rr 318. %220 recei ves the upline 35 broadcast signal

210, extract S"eHECERHFR] YRAYECPE- contains, and delivers an upline
instructp®n. The All the problems associated with the use of an

external communication network for the control functions
are thus solved: data transmission time, synchronization
of several metrological devices, costs, etc. This also
makes it possible to envisage finer analysis of the
) 25 broadcast signal, such as taking synchronism measurements
of the broadcast signal for several metrological devices.
Subjective quality rating or error rate measurements can
thus be envisaged with the invention.
With the invention, the sole function of the
30 monitoring network is to process the information received
from the metrological and alarm devices when necessary.
Depending on the method of producing the
metrological device, the downline instruction can be:
- an instruction to control operation of a relay
35 station or an end-receiver in the broadcasting network,

receiving the downline signal to broadcast, or



" 8 neasuring circuit 230, according to the upline instruction, takes one or
‘nore neasurenents of one or nore paraneters of the upline broadcast signa
210, in particular on the audio 212 and/or video 214 conmponents 5 of the
upl i ne broadcast signal 210. Device 230 then provides a downline result
relative to the anal yzed paraneters) of the upline broadcast signal 210, in
accordance with the upline instruction. The extracted control data can be
control 10 instructions for the neasuring circuit 230; device 230 in this

case can be a sinple Jreg 9{1@”%%5%&@ QNG Rls PIRRAr GHEEEES wriiigaudi o
and/ or video conponents (quality, power measurers, etc.). The measurenent

result is theaonad dior dxradeafdtt, ¢ t he neasurenments taken. To give an 15

exanpl e, an i nstrUC}]i an iésmpfethe 6ﬁ’p%>|a{'rrﬁﬁaiiu[1@pﬁbﬁequafi tyhof idwentadeo
conmponent image", .the neasurenent result in this seis aquality rating
that is thenIB6EdORst Ao thife QVE s BHETDC ﬁicﬁ%"%‘ﬁbl ogi cal

devi ces, safter being inserted in the upline broadcast 20 signal. The
extracted control ta can be. synchr ani ol i r i ( Exanpl e
"identify image Y i%%ﬂﬁ?xﬁ%ﬁip%o%gg§eﬁ%’%ét %ﬁ%bkgéﬁggﬁ%ﬁ3%§[#é£Wse
extract of tlermdadeastati gresstt oohe aretinoderiiqal | devhes 2B1¢Pbs3FblES to
synchroni ze t&é% b o dde nmeasuring circuits of several metrol ogical
devi ces, for exanple to take a given neasurenment on the main broadcast
signal or a given e achrepdenstbrgadaivatifnarfafsarfe! §frage 6l Ygfou of

| TBges :jmhth%le\exdﬁ%gamor@@hc@rothqu N0 ex20actnaf athﬁetawﬂh'@gfsé@ha:
ut at different, nonents in tipe, t et .in tine.aqw.ng tq t pat.ia
propagat i on t3e¥e-<§ Q%el%‘(%]adlgg‘sat(?’gﬁgngﬁb ‘?ﬁélé%r]ftyr 5;'19&15%61 tgéﬁr% g%f‘e?%y
devijce 220 cahial socheeuplthre nepsimenernstesdttiormssprodueddw tdy cotite ol
35 i'nstructions for the Ling £h[cUl e 2 To.ghye i@ axaqpke. (ihe

upl i ne resul te}‘:lstsr:“’Ic'ttlhoer1 rgﬁgr%gﬁge é?%?}gl dt Qﬁgeua eSQ%KO, the erraor rgate )at

i nstant TN 1 csguegspades yN1/thE ; devlipei de ST oRrPeucedalyul B8R t he

error rafe RsnofYQatciNst apboTNort hee qakeul atie hder stegy pekat | @ovDEet he
error rate RN- RN-1. 5 Device 230 in this case can be a neans of neasuring
the quality of334%e vi deo conponent, associated with a conparator. The

downline result pratidedvdythhe wEFasihé nDeeel coift ai mdthicl ogserl sdehkce
2 Ot SRR .o OB B o sl conkt
into the broafioast-endnaltation of the network. Thus the device of
20 level N2 higher than N1 receives the broadcast signal
after the level N1 device has received - and possibly
modified and transmitted - it. The 1level N2 device 1is
said to be downline of the level N1 device.
In accordance with the invention, the level N1
) - 25 device can control the operation of the level N2 device.
The N1 device can also more simply provide the level N2
device with a measurement result to be used or simply
transmitted.
The broadcasting network also comprises a front-end
30 station to transmit the broadcast signal, and the upline
instruction extracted by the extraction circuit of the
level N1 metrological device is, for example, an
instruction inserted into the signal broadcast by the
front-end station, or by a metrological device of level
35 NO associated with the front-end station.
The broadcasting network also comprises an end-



- either through the network front-end station, - or through another

“metrol ogical device NI situated between the front-end station and device N2
‘that 15 receives it. The control circuit 250 receives the upline
‘measurenent result and the downline result (if any) delivered by the device
230, and in return it produces a downline instruction. In the same way as
the upline 20 instruction, the upline redult is extracted fromthe upl i ne
broadcast signal by the extraction circuit 220. The upline result has, for

exanpl €, beepetat(agueed Jdid Jhe Rl aasicaste shabalichyr asispki Neand cthe

met r ol ogi cal “device in accordance with the invention ich _palls

br oadcast 25deWghae aﬁ@qﬁ§Q§W%hﬂ€WQH994u?¥ﬁt?%ecﬁﬁFFgfoﬁ?EgPlheJ?gg)
recei ving thgeuplige nesdit s.nZrhengtowsl dgecanstdeeicon a90) nclisde for
instructions for controllin neasurin ircuit _an r rel tation
and/ or an en8*PBR&PverlTEANPT et u‘f‘ﬁfr‘telg%ﬁa & o?g?gé %%Igué’%c?/y% t .g
broadcasts si geakiveei nittial ézdngectivacneasur iy céxawpie. Fhaodawdrilig

i nstruction cgéoalso.include measuring results obtained by the nmeasuring

circuit 230 §5S0¢Fa&FedShi'th the control circuit 24D, or alternatively by a
measuring circuit situated upline of 35 it. Al these results wll be able

to be used subsequaRtl Vi DyeRDPLHeEY ABALM | RPrel ICldrneCehibRgtbbe  ard
downl i ne signal (to make a conparison for exanple or else, stored by a

moni tori ng emdhedc e PRaTt Al dtat dreaidl eSTh@ths @4 A8S% ui't P40 FEEE Ves
the downlyi ne dRe t arGidikgy dowHd ne figlsiowictd on certminodicees afdowd i ne
signal 218 to be broadcast, _which ca i ses an I Qpon a v deo
conponent idgﬁﬁﬁé;OQ%fémmaéﬁy?ggpoﬁgﬁtg %on%gﬁ%%#%%% ?gﬁe ﬁ%Frﬁggsigﬁa
210, and i nclatdigr@adrde cohtholthdatimvetsl @wont The @EsCripiiupde wdr &0 €
specifically the downli i nst ' t life yresaht. 1t will
be not ed thatreia}?de l@or#t%lor%%ldggfagdégérﬁegirh € |c?1g(% hcg%(liovm I ne signal can be

partially or total ly dilfgdusientl fr s18S9FoReDf 83 1R netSi ghal SCRNHF2C
met rol ogjscal few e | Hf aGCoLERREembhl Bot gl nvatdn o8 tehusr aadpeds el g
extracting control data fromthe upline signal and processing themto
produce a d@MﬁQWR?%ignal containing the control data updated by the
control circuit and tiegueas2risgackschemati20 dilmgsan lf cormeorokegtedt of
a netrol ogic devi ce 200 of .1 evel C C . e recei ver and/or a
downl i ne met (TG Cat® VTR C%e"\v/e I\g?% %%Ig%:%r in%&q?o t he neasyrement
results acquired at- | é¢glhrNl,3 odseven sipblidisd t Rartécel NEHRT et 17

this casg byleyelaofifd fetRisel 09l sabosexice wecheane! baveasibhon of a
device wth respect to the transmtting station. For exanple, a device of

level N2 > N1 receives the broadcast signal after the Ievel Nl device has
recei ved and transmt tnedriciog3@aAs aegeoer 200 ule, acoetdambogi edlthdevhee in

accordance\Mfgbégﬁaégvfgtéﬁgwga§ntQ?gh9E|@M'%ié”ﬁg§¥gé”i§6if§3used to
monitor an upline broadcast signal 210.

) 25 In the example given, the upline signal 210 is a
multiplexed signal comprising more specifically an audio
component 212 and a video component 214 relative to a
television channel, and control data 216. The audio
component 212 and the video component 214 form the main

30 broadcast signal.
Device 200 comprises a data extraction circuit 220,
a measuring circuit 230, a data insertion circuit 240 and
a control circuit 250.
The extraction circuit 220 receives the upline
35 broadcast signal 210, extracts the control data it

contains, and delivers an upline instruction. The



"- it can perform neasurenents on the broadcast signal, and the
‘correspondi ng neasurenent control 35 instructions are carried by the main
signal itself. 11 - it can transmt control instructions and/or the
measurenent results to downline netrol ogical devices and/or any other
downl i ne equi pnent itemin the broadcasting network. 5 A broadcasting
network in accordance with the invention §ncludes, in the sanme way as a
known network, a front-end station to transmt the signal to broadcast, at

| east one enchraceiver tonecaive ang use dhekigadcasts 10 gignaluyopnk
possi bly one or nore relay stations to receive the broadcast signal and
transnit in dmsitdemtioat. f6RFESA PRDadFasPPhE MRIRRKETH bt cSfdaRBE Wi X h

the inventiogpalesophpshidessa set tak MHIlOgbeabadaricasi gnnil52a0cordance

with the inventiaon, distributed over tgi brg&ﬁpastin arggécovered b tthe

broadcast si FFAEIFIGH B F6vi QA &l ApIANYEF dY HOFRmoor S YRITIGDf a

br oadcastsi ng gfetuMey Kig Ini reee Qer sbaduess tv d dyridie 21went i on, which conprises nore

specifically a rel 20 station 310 and. thre l.oqli Vi

330, and 340 confi %Veld:easﬁs(?]o eﬁlnpfﬁ\élé?%ggar%%%%ﬁ %u?%lséﬂecl n]?%fa%]fz\geB

t he nmetrol ogiteal tihevi eeslazedsi paabadtien (she ofci phey wpline rleregdeasition,

but to make j10 clear cal&r b8 phAacti ce,
%ﬁgr%&%ﬁ)d & %cé%ﬂéé/n@é Gritoh SHOWHT PnSCHhSEr

devices 25 3 can sl tuat ed anywhere between a few
centimetres and tefhef CACISHHE@S of CRILEREL r e8efPom §2Fel aest afPBHOHhe

relay stafion 3kQ-Jyaceinestéhecdewikhserbhgadeastisi @nal; I idde | By@l idd 1
and retransmts three 30 identical. u strean1bro?dcast ngnaIs 360, 361 and

362 of |evel T84S $3F2eCRBI R SCITOMRS. MR R ol sECAFHEFPE &% Fhd"Phea
known manner padenetaiey sf athenaundhor endaesnivtiddre duompanoasts signalitw, nore

than three majn dirgelions, Jn & pajf-phane, 8Loyefanlhe JBI10I 9 Cten
devi ce 320 of 1'&vel %—f recei'ves an’ upline %roagcast signal o Ieye? §+1,
pr opagat ed bWhﬁ direct result of the measurements taken. To give an
15 example, an instruction 1is of the type "measure the
quality of the video component image", the measurement
result in this case 1is a quality rating that is then
broadcast to the stations and/or downline metrological
devices, after being inserted in the upline broadcast
20 signal.

The extracted control data can Dbe synchronism
control instructions (for example "identify image Y in
the video component"), thereby enabling a precise extract
of the broadcast signal to be analyzed. It is then

) 25 possible to synchronize the action of the measuring
circuits of several metrological devices, for example to
take a given measurement on the main broadcast signal or
a given extract of the broadcast signal (same image oxr
group of images in the video component, or the same

30 extract of the audio signal but at different moments in
time, but offset in time owing to the spatial propagation
time of the broadcast signal).

The control data extracted by device 220 can also
be upline measurement results associated with control

35 instructions for the measuring circuit 230. To give an

example, the wupline result 1is: "the reference signal



.12 network equiprment itemthat is not illustrated, and returns the downline
signal 350 of level N-1, in which it may have nodified the control data.
The netrol ogi cal device 330 of level N receives the 'S upline broadcast
signal 360 of level N and returns the downline signal 370 of level N, in
which it may have nodified the control data. In the same way, the
met rol ogi cal device 340 of |evel N receiv®s the upline broadcast signal 361
of level 10 N and returns the downline signal 380 of level N, in which it

may have nodif| co o] a o] neted t i l.s 30,
380 can inclﬁﬁéﬁgf%ngéngﬁ%o%¥?§_ 53%% %gcgbgégﬁﬁéggﬁ af%ﬁgﬁgg%ggifigﬁ -
possi bly in diff&tentheaniielsne Byrisdinucariant &t r ol Gyl @alatRyitdes. eqror

Devi ces 320, ,33Q, 349 ate pfpduced: i ngccondanse W theh hecdiagrami nchégure
2, and function in_a simlar mnner. FlrstL%Nthe receive a downline
broadcast si FRITAFREENR r@ettRS i ACERF rERER oM ci it - 220) control data,

upline instructi onpankeor2ypl inechesutbse taey dhen éhearéy mubastheng
measuri ng operations _(,nmeasuci circuit 230) on the audio anrg/(?r Vi geo
u%l i ne

component s of Hhe BAdaddasP sigial VAT accOMaBRER "ni 1+ T He 25T adle

i nstructi ons.cdripawesessar Yhet Aeynidéher mesa ldowrdawigiddhsty uchée omsagering

SOt ol R e [ (R 0008 Lo 2PndorLERDL LESLHL, chRBLAADBALT DeW
control data (neasurenent Tesults and/or downline instructtons) in the
broadcast signal, tTeeetylibeningtavgbhani sadOsaddes Ut gl repritt pee

metrol ogifal &aviLese@r enCeMd AldBthS0bA65QE85P0signbhe GOy Oha¢@t Been
i ncluded in the upline_broadcast S|gnﬁl theg_ recei ve. These control data
can, dependi NP IReeeatRtO| Hef UHECFASEPhcPT8R& inserted initially in the

mai n signal broadcastebyher f tondughdrisé ahéonopk fhenneemdrktathshyuctions

inserted by one or 35 nore trol.ogi cal .device I - (.
situated between the fPdnt _tgﬁﬁr %qlgti %%105%(?1{ heﬁ%eg%?g?ég%é%gl ( ee\‘i/lllcéaé EIE%
concer ned) i rsitwatbedadetweesi ghal fdonitngnid statopayaidrdewbeeoyer thahe

nmeasurengnt resuliscfajd results or only the relevant results, as the case
may be) are transmitted to an end-receiver and/or to one or nore 5 downline
met rol ogi cal devi ceBjevi £WE Br 0a@tESRI &) gl  Tregeevasms the  upline

measurement result and the downline result (if any)

delivered by the device 230, and in return it produces a

downline instruction. In the same way as the upline

20 instruction, the upline result is extracted from the

upline broadcast signal by the extraction circuit 220.

The upline result has, for example, been introduced into

the broadcast signal by an upline metrological device in

accordance with the invention, which polls the broadcast

) 25 signal and is situated upline of the metrological device
receiving the upline results.

The downline instruction may include instructions
for controlling a measuring circuit and/or a relay
station and/or an end-receiver (example: future change of

30 frequency of the broadcast signal, reinitializing of a
measuring circuit). The downline instruction can also
include measuring results obtained by the measuring
circuit 230 associated with the control circuit 240, or
alternatively by a measuring circuit situated upline of

35 it. All these results will be able to be used

subsequently by another measuring circuit receiving the



"1. Metrological device (200) for nonitoring an upline broadcast signal
“conprising a main conponent and upline control data, with the netrol ogi cal
device (200) conprising: 5 - an extraction circuit (220) for extracting the
upline control data fromthe upline broadcast signal and delivering an
upline instruction, - a measuring circuit_ (230) for neasuring a paraneter
of the upline broadcast signal in accor dihce y 10 with the upline
instruction and delivering a neasurenent result, the netrol ogi cal device

(200) being [ LN that i | so | n - CeRLiBh Gl r gy t
(250) for pr g&%ﬁ%&% %gé{%%?ne&% #n%l]étér_%ct?glﬂp lFf%rgné?heff_rr\eagur e?reﬁ? resul t
and an upl i n&€lsssube Ftotir®dbly @ haQH Y UCTIDN SEO G 1VEX0) LPF omha s
upline contrglggdata, - an insertion circuit (240) for producing a downline

signal to broadcast conprising firstly the in 20 conmponent of . the upline
br oadcast si gnal aﬁ@%eéBﬁ&F%gPﬁ‘e GonkEtfe gghtr’é?cﬁja‘t’ Si ntg?%di%(a”’rf €
downl i ne si nstrdgriliton.ard Detvé cedovmatter danserwcthonl aiemdl, potvahasseriazed

in that the wnl.i.ne contro a sQ 25 j t i I / or
t he measur eng’ﬁo}mlé’ﬁﬁ t?l%r.lajoeéi%ge %aén g%co%rlJ a%;acce%%\;et\n 't ﬁﬁ% gﬂllrrg%Tbgﬁ‘%f% e
char act eri zedudid habmpheedbwdricheai nsitdaat comppsean |iidenticgdbnto the

controlling t i o] stati 3 : {8cebyer he
br oadcasti ng %gﬂ%&%%%b réggP\E/)g%ﬁ%éﬁe ovv?l |encelulg%§%§l es[iggr{)#reloagggs’t .Oéna 15
4. Device in igedlordiare e teopeobf dafai nEhe £ongrodhsledd etTBfs Metfat

the down{y ne éﬂ@éfﬂ(‘éailqu I8hd GOMHBNHet OnbakaceiBRASHEENtLIN ddenTiovel i ne
signal to broadcast. 5 5. Broadcasting network characteri etd in thaat |é

i ncludes at |%&%t onel re¥'t Fog’ﬁcaoﬁl'{:ﬂ%&? 2605 chndeed: dhide SPRHRDR of
claims 1 to 4nlGle Boaddassinggredordan n lae c atancel W t hox| atotr &l ly
and & mot o OB St S S TN SRR ATPID) = EFED1 Y i gher than AL
and in that the upline instruction produced by the extraction circuit

15 A metrological device in accordance with the
invention is thus capable of extracting control data from
the upline signal and processing them to produce a
downline signal containing the control data updated by
the control circuit and the measuring circuit.

20 Thus, the control circuit of a metrological device
200 of 1level N1 can control an end-receiver and/or a
downline metrological device of level N2 > N1 according
to the measurement results acquired at level N1, or even
upline of the level N1 device. In this case, by level of

) 25 a metrological device we mean the position of a device
with respect to the transmitting station. For example, a
device of level N2 > N1 receives the Dbroadcast signal
after the level N1 device has received and transmitted
it.

30 As a general rule, a metrological device in
accordance with the invention has the following
characteristics:

- it can perform measurements on the broadcast
signal, and the corresponding measurement control

35 instructions are carried by the main signal itself.



" 15 (220) of the level N2 device (330) corresponds to the downline
‘instruction produced by the control circuit (250) of the level N1

met rol ogi cal device (320). 7. Broadcasting network in accordance with one
of 20 claims 5 or 6, also including a front-end station to transmt the
broadcast signal, the network being characterized in that the upline
instruction extracted by the extraction Slrcuit of the level N1L
nmetrological | device is an instruction inserted in the signal broadcast 25

by the front-end statypn_and/ Of,hym e Miehedi Cahs feYt€€oRé E@Mﬁkm“K%he
associated wth the front-end station. 8. Broadcasting networ

accor dance WHRSRGHERNE| AF EUELS0 7O a &’nilﬁ@@udlr‘i?d:%%d:ar]ecﬁ%‘@rc?%
recei ve 30 anghdlss thanbroagerst signallirde aghwphknbei ngearhar aat erilzed in
that the downline_ instructi on roduced by the control circuit (250) of

|l evel N2 met rRAGHIEH T ing "(‘%66) is intended to control the operation of
hi gher | gvel rretrol ogi cal devices. 35 9. Broadcasti ng network i n accor dance
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broadcast signal 350 of level N-1 and retransmlts three

30 identical upstream broadcast signals 360, 361 and 362 of
level N in three main directions. Of course, in practice
and in a known manner, the relay station can retransmit
the broadcast signal in more than three main directions,
in a half-plane, etc.

35 The metrological device 320 of level N-1 receives
an upline broadcast signal of level N-1, propagated by a
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returns the downllne 51gnal 350 of level N-1,” in which ‘it
may have modified the control data.

The metrological device 330 of level N receives the

°5 upline broadcast signal 360 of level N and returns the

downline signal 370 of level N, in which it may have
modified the control data.

In the same way, the metrological device 340 of
level N receives the upline broadcast signal 361 of level

10 N and returns the downline signal 380 of level N, in
which it may have modified the control data. It should be

) noted that signals 370, 380 can include different control
data Dbecause these data are modified - possibly in
different manners -~ by different metrological devices.

15 Devices 320, 330, 340 are produced in accordance
with the diagram in figure 2, and function in a similar
manner. Firstly they receive a downline broadcast signal
and extract (via extraction circuit 220) control data,
upline instructions and/or wupline results. They then

20 carry out the measuring operations (measuring circuit
230) on the audio and/or video components of the
broadcast signal, in accordance with the extracted upline
instructions. If necessary, they determine downline
instructions for controlling downline metrological

) 25 devices. Lastly, they insert new control data
(measurement results and/or downline instructions) in the
broadcast signal, thereby forming a downline broadcast
signal.

All the metrological devices are controlled

30 according to the control data included in the upline
broadcast signal they receive. These control data can,
depending on the case, include instructions inserted
initially in the main signal broadcast by a front-end
station of the network, instructions inserted by one or

35 more metrological devices of a lower level (i.e. situated

between the front-end station and the metrological device
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are transmltted to an end- r(e)celvcgr and;gr to %ne or more
5 downline metrological device(s) via the broadcast signal.
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comprising:

5 - an extraction circuit (220) for extracting the
upline control data from the upline broadcast signal and
delivering an upline instruction,

- a measuring circuit (230) for measuring a
parameter of the upline broadcast signal in accordance
) 10 with the upline instruction and delivering a measurement
result,
the metrological device (200) being characterized
in that it also comprises:
- a control circuit (250) for producing a downline

15 instruction from the measurement result and an upline
result produced by the extraction circuit (220) from the
upline control data,

- an insertion circuit (240) for producing a
downline signal to broadcast comprising firstly the main

20 component of the upline broadcast signal and secondly the

downline control data including the downline instruction.

J 2. Device in accordance with claim 1,
characterized in that the downline control data also
25 include the upline result and/or the measurement result.

3. Device in accordance with «c¢laims 1 or 2,
characterized in that the downline instruction is an
instruction controlling the operation of a relay station

30 or an end-receiver of the broadcasting network that

receives the downline signal to broadcast.
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P:Olel * 5. Broadcasting network characterized in that it

includes at least one metrological device (200) in

accordance with one of claims 1 to 4.

10 6. Broadcasting network in accordance with claim
; 5, characterized in that it features a metrological
) device of level N1 (320) and a metrological device of
level N2 (330, 340) strictly higher than N1, and in that
the upline instruction produced by the extraction circuit
15 (220) of the level N2 device (330) corresponds to the
downline instruction produced by the control circuit

(250) of the level N1 metrological device (320).

7. Broadcasting network in accordance with one of

20 claims 5 or 6, also including a front-end station to

transmit the Dbroadcast signal, the network Dbeing

characterized in that the upline instruction extracted by

the extraction circuit of the level N1 metrological

device is an instruction inserted in the signal broadcast

25 by the front-end station and/or by a metrological device
of level NO associated with the front-end station.

8. Broadcasting network in accordance with one of
claims 5 to 7, also including an end-receiver to receive
30 and use the Dbroadcast signal, the network Dbeing
characterized in that the downline instruction produced
by the control circuit (250) of level N2 metrological
device (200) is intended to control the operation of
higher level metrological devices.
35
9. Broadcasting network in accordance with claim 8
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