,efe3ela\"p6TAC Metrological device for automatically nonitoring a
"broadcasti ng network, and a broadcasti ng network including such a
netrol ogi cal device The invention concerns a netrol ogi cal device for

automatically nmonitoring a broadcasting network. The i nven mﬁmmmmmmmmmrsed
nore specifically for nonitoring the quality of broadcast

audi o and/or 5 video, digital or anal ogue1 signals . The networkssgsan be a
radi o- broadcasti ng network, a cabled network, etc. A broadcasting network

comprises in a k'@%‘@!}dﬁb‘féala &HfiES Alx raﬂl@éﬁn&éf&éﬁ? AR L SRLEY VE

si gnal broadcast Te—statTom or fTont-end_transm ttT g 10 station
and propagate it Biroadgasting matwerk » Apd 2 breadeasting petwork

tel evision set. The areafOMRIB Budha HoaespsdisdYndévDEe cour se depends
on the nunber of relay stations and their geographical distribution. The
broadcast signals are nost often multiplexed 15 signals conprising one or
nore audi o and/ or \ﬂihieoianéhczlioﬁataonoefpnaem s methe laygdica landéwi cei dEor
conponents can,, for relatjive_to i r e [ OgfRgmres.
The data areaf%tr né%galrﬁ)a]e selpoﬁjat’%rlﬁ#tendegr %rd%g%t}s}e%l r\eﬂceeﬁjivg&n}p gf

br oadcast si gna}rentTJkrmda:aa do@ 20Besl swobe credcidlicmtly sdor tlbombtwlkg
e T SGHY! B NE D GRNGaChaRaRa o3 GUEN: 25 slRhR S BUARS) and or

tel evision se OXxe e au vi deo’ and user - dat a conponent s
have no psartl\thﬂ%ﬁ n®h@i hgl f or taﬁ’élle@@ieprfb?rﬂn%]fsthréh%r BeEwesK rGroPe @

network. The m&%r&&&@as@%\&%twgﬂmr@'cé]BEe@pﬁé@Wb@Rl, éetl ne a
setting, etc., of th gg(léament to are sent.

he

broadcast i ng net work ]P§ BFLITY Eﬁﬁfﬂoérlfen S r ehofe %%%e%n?er
network in oraerséoiesni bdr ardayer notatiowsnt tbhtt heesmiiverers ofighal
e L T te e By O el Ny il d1Co UL BT | iR, Q:Ir%a her5nbhoedeagting
net wor k equi pped Wi th- an”appr opriate comunication interface are connected
to a nandyenmettatdenst cand oBPPeIREe NIt coPmANEELinGn PR HEPRS ARK %L a

tel ephone netymgs wé‘r MANichOrd 102Ntk d Sod08k e Of tefe Pho¥bdabwasras | By
corrpl enment, notably wi_.th the aimof ponitoring thq@sual i t){:tl"ff t he br oagcast

si gnal (det ec‘%}P%gb§P§ﬁ§PSBeggr1éH’§t]1 of¥ , CRHISPeHHIHG bRl iHY iFUPRTes?

relay stations and their geographical distribution.
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.
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I'n a known manner, such a nonitoring network conprises a set of

-metrol ogi cal devices installed at 15 strategic points of the broadcasting
network, for exanple near certain relay stations. All the netrol ogical

devi ces are connected to a supervision device via an external comunication
network (a tel ephone network for exanple). The nonitoring network

supervi sion device and the 20 managenent device of the renote managenent
network can be one and the sane device, each fulfilling all the functions
of the other. Fi gurﬁ,lel BP&%{\ﬁcgséilggl hfelt%%f%l aﬂgangErél'@”!élﬂfﬁl%e%?ted

net wor k conpri si ng "a supervi Si on vice and Two neasuring devices 120,
130 for noni tor i ag reneteadearagehghal NECYOTK nghi PECERy et MEPR EtcPgs

t hat shown i ' 1. t ednicn ; angenerthe The eI iFiPn
devi ce 30 conr}té;r%ﬁg%ll &t:ﬁréHPrrg?r o?(r)l,'gi cgﬁ(ﬁidlg{;?ég{eqs whi ch, when pol |l ed, regi)urn
i nformation GEHREKual TPy 6P t NPT gnaflBr o &RESSH t hétff@ggr QEhi cdi€ zone
t hey nonig or prididdaidenst mrgwiriwor kqosipeed si ebtdevi ae f edeadesiatld t he

met rol ogi cal devices which, .eith at their _own initiative_or

request, can Ccodr???’}ﬁ}ﬁ‘%gag]]eorf nfl&tr?éﬁao T t85%. C%ché‘gﬁer ]Eéial y2 trﬁée}[%s%épneerr%ﬁ si on
devi ce manageseities nphat ani nextedhakt womkuag catwbhol exdiywarisur snght ke 2
followng t i I ..a nmetrol ogi cal device control function

(aski ng thevﬁe%fé o%ﬁyég%é%}%es for information, adjusting a netrol ogical
device, etc.) and @n mphdteuiheon ngfovetlar A55 Toceddithy fRFR{IRA as a
(utilizafj on Qfthe,decei vigde dnfor mpttan, cheedione bagk indordginan tetha
person responsi bl e for supervising the broadcastlgg B t wor k.. etc.%.. Aésejnvxe
have seen abd¥&lkonit 8Fi ngd-Re br BRAELSEShg 19 HRwor K CEEES Y s S dnt 1y

performed - rasyidd@stide) Coasd ruestoning quabhiy o f ngecessark.in paral l el
with the broadcasti net rlévglt]?hggngggl tors%g,h \A@ C%&ﬂ“@oﬁiﬁbt%é’@uﬁk

ei ther connections | Bad e rendte managernent network ‘associ at ed
with the broatwastises 15 netator f Thesrodogégses ER¥ELrASt alNatabheostt of

the broagdcastdng, Net Wor K, aGELT dnNghk HIRRIINRG tidd elliSR DSt 8bt atkafpTest s

has led to the use o¥pan external conmuni cation network (a felephone
network for €xeaml e§rtalRhsadhYt Firdticdscedldodte TRELRLe2Yett HEFRLEST eads
to technical ghidfiemdd@eduecessertipairhy stiont heetrice thiad earmentestabn

routing times over an external network ar oorly controlled, Thi ution
does not, forCERRWH 2tHet nPEHerT ab{ae E?ﬁ %I?'n?zgtei%gﬁ)r r %%%r%’f%@??%h of
the operatiomrioé 2mosdvterdngretmetwgirkal stpercesion device and the

20 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 request, 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
the external conmunication network. 4 One purpose of the inventionis to
.produce a netrol ogi cal device that can be integrated in the nmain
broadcasti ng network. Another purpose of the invention is to produce 5

net rol ogi cal devices that are capabl e of berforning synchroni zed operations
on a broadcast signal. Another purpose of the invention is to achieve the

control of arfa%wc%]@ggga'a devibee ixg\,a_%%ta%rin@an@ﬁé, M haptnPasgbN a2 the
moni toring network supervision |0 device. Theé use of the external _
comuni cat i orffursttdmmie i e thesrehegisal | faVEee COTFEOLofdIETLGkhi sking

routing-time gyLChiedlogiRall Viskdhiced t hokheihesuhbct bal thejuptkhgac of
t he supervision device i s reduced. 15 Wth these objectives in view the

i nvention coM&rdogifdl of8YLEsl &hfi-de FBBOPTF o bt PRg R U3

br oadcasts si gixa)cex@iptd Si Mhrecyirdici palt Cloigromes  anst upl tie condécaivetat a.
The netrol ogi.c devi.ce conmprises; 2Q - .an extraction circuit (2
extracting t HeUPMHe Fbnt Fgleeééflg f(r)%arﬁl? helﬁ% irhngtl%rogadc%éslt §i g?é‘%rgéc% to
provi de an uptdgperigistlraictiicn, supemsasiurg netlod r duread@s9iing neebwrrk a
parameter of ¢ upl i ne broadcast signal in accordance with the 25 upline

instruction and to provide a neasurenent result. In accordance with the
i nvention, the net 8l ogEcdladRyis€enal 8B0¥8npriEsEoring cént PHPadreuing

(250) toygr odiiagudrdounldde ;iensi g uckiarrftigm HaerRBASHN eMeReqieSelst amd an
upline 30 result produced by the extraction circuit, (220) framthe upline
control dataFQn%ﬂFWQE&QQi%% %iW@HFFOF?EQ)nFGWBngGGbE?Qﬁﬁ&éirﬁ?é&g F to
broadcast, capydddarging stletwdik muion denpavettoekd, hewhpkhneaideadtast
;Slng'??Lct iagg Scee(:r%{]sdl yon':?’5 ediqcvﬂ]éf nec&?r?éé@:{orggt %1 ”Ciélg'af‘g Ege gﬂ&m tfote
management 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.



The control data can also include the upline result and/ or the neasurenent
‘result. A nmetrological 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 equi pnent
in the broadcasting network through the downline instruction it inserts
into the upline signal to to broadcast. Wth the invention, all
comuni cati ons associated with the control of the netrol ogical devices

and/ or the broadcasti.ng r i t RASS Midgh t brigad asiagng .
The networ k noni tor%}ﬂr?g Ph[&g&)\%’a ifoguo!‘%%e 1si gnaﬁéﬁ% rl;i%’oa cas?ﬁ? t he ,

br oadcast i ngMesrRdOgicHl t devefer &Rt paprBd RowARt§PVERSHhAD t hee maln
super vi si on gevcR Qft ithe JBid i ng network and the external communication
lines no longer play a_role in the cogtro functiog.of the netral o(gi'uccaej

devi ces. 20 All t héDSHIWTenPEES5E aPed WPeh LtHESH5LCBr Ah Xt eftia

communi cat i omdtetonyds dar tdevcesd r othdunckirens capakilleus ool ek f datiang
transm ssion tine, synchronizati.on of sev | ogi devi ces, costs,
etc. This al fé’“gr‘gi{é’gjizte%oos%‘?%ﬁtelcfrbs eon%i%%]gé?ﬁéeérga%%rg%fs of the 25
broadcast signal, suchiesr tmkimgssynthtdes smysresierneat §CofadHEUs ddtR ast

signal for sey met (0l agi VA 1 Subiectd ve guakhdyhdAt ifghdyr error
rate rreasurer%’n s Oclan ({tﬁuggbgﬁéetn@s%%lg%m t fjfc]e invention. Wth the,

i nvention, the Euiu f PASSILOW oF1aheE 3D HOmitening nBEMIPKX SYREDFTTER the
I nf or mat jon r@&ﬂh@/@.d fﬁ@ﬁﬁgae dﬂatﬂ% ?gk@égnamdc@hﬁmmi@a\tiifms_ndml rk in
necessary. Depending on the_nethod of producing e netrol ogical device,

t he downl i ne ths‘irﬁé?leorﬂ%aﬁlﬁ‘é:teg adrP i ASEHEST ohPY or"r‘"gl&ﬁ r of ODper t’%/lorfrglgof a
relay 35 statdmcidian Bndnveceivel ,i withe theoadsastt nghatet Wee kyorlebeddi ng
t he downline signal to broadcast 6. - nd to take a neasurenent
on the downli '%nsalfp?ro&bg%a c%es\?% Bris Jég%g(?r%?gte or partial update cf
the internal functions of the downline netrol ogical devices. 5 The

inventiop al so conGeifls arREQRACIH G {RRAIINOT kn CORRERST N1ad | Basénohen
met rol ogi cal device such as is_descrjbed above. Ea«? bE oadcast.i n%.net V\é)ll’lk
can al so i ncleRRCAr® Ret FeFBELLIl ALY Re | 4980 NI QB2 PANE 49

netrol ogi cal @svise BEohavaktNZ i@ SdMdrstthsgt by hiigheirpdahacomonéntt hi s

case the upline_instruction produced t he extractj irGuit (2 : t he
| evel N2 devi%%d(Sé’Ql%@rreEg’Bﬁagito (?%féadown ihe %nr?ggfroug i %r?lpr oé%%legéby
t he comprises: _

20 - an extraction circuit (220) for extracting the
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 upline

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

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

35 downline control data including the downline instruction.



15 control circuit (250) of the level N1 netrol ogical device (320) . Wen
‘we talk of the level of a netrological device we nean the position of the
said device with respect to a front-end station of the network. Thus the
device of 20 level N2 higher than N1 receives the broadcast signal after
the I evel N1 device has received - and po§5|bly nodified and transmtted -
it. The level N2 device is said to be downline of the level Nl device. In
accordance with the invention, the level N1 25 device can control the

operation of the | ewg!l Nh@eyi c@ardheailadeyi cactadealtse Nyleisd Mdgult
provide the I evel N2 device with a neasurenent result to be used or sinply
transmtted. aﬂ%%d&&ﬁ;d&%@%?{'&%ﬁ@%u@% conprises a front-end 30 station
to transmt the broadcast si gnal and the upline instruction extracted by
the extraction circuit_of t

1 _netrol 0gi ¢ IS
an instruction inséttelSrhe O?‘h‘éagl ggglvlgr oadlcast‘ngll ?ggﬁgﬁﬁr ont™ t(Hd sl? %
or by a rmetradmgrcalomewvace ohubevied IDMN@ESlssti stiedomiltyh t:haéoflgbnttléﬁd

station. The br Ef%’%%roa C;bq%vprkng{a%o cqnpri gﬁlggrgnd anfeceiyer ton

recei ve and use Si the ow ine instruction pr oduced
by the contrd@dditienal {250pnbrothe |n@ré:|oqu’zslrﬁaq1r ofegieal Cdedce ¥ID0YL s,

for exanple, d fﬁ}g@ﬁl’:tolﬁontﬂ% tB%oQ@@'é@tth@@ of nébgoerd shreceinverthdhe
end-recei ver |s f or exa tori ng(gend receiver. .The i nventjaog wi |

be nore cl earqm st8% r‘éﬁﬂl%?héF PRFEFLSI 4P P dttft s SHVENt
wll appear I®r-dddcugh. reading the follow ng description of a netrol ogical

devi ce and a broadcast.i ng,.network I n_accordan ve
descriptionis to tf'}?éa hl n ?‘%Y%]’El{fo%nto at]T(:le é%g) engqgggrqgv'r\ﬁ% Q£§88\1A%E_Qﬁ
figure 1, desertiedhearddremoli sof S;&:Lleﬁemtlcolﬂ_@gm@lgr aeveres I@mvfrpr the

noni toring network Qétfn? 3@5&5}]& NG REWRIAC 3 fslsgurvgaz ked ggggagggg
)

di agram of a net ro ogl ca vice I n accordance vm th the i nvent| on,

figure 3 is aSk9mplifTBE PEMOZK JIUYrERH 19 athD HP@&&(Féfstqfn Fhet ﬁi’)gﬂa}n
accordangge Wiproiddeastvent i eRe Adtided agingl neewioet 208ni rtrmxcafrcctw’lcbevm th

LBFI hgvgpgggg%%fegho vln{,gll(;;l gf%rne %haThethgws?uepeP 1§ oﬁ'seéje\;iocém%'ft Ofnan
monitoring network and the external communication lines
no longer play a role in the control function of the
metrological devices.

20 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



25 I n the exanple given, the upline signal 210 is a nultipl exed signal
~conprising nore specifically an audi o conponent 212 and a vi deo conponent
214 relative to a television channel) and control data 216. The audio
conmponent 212 and the video conponent 214 formthe main 30 broadcast
signal. Device 200 conprises 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 contral galgnidarONtQ Baxeand fedd ks ual itk | AskiLiié on.
The 8 nmeasuring circuit 230, according to the upline instruction, takes
one or nore rfeEHiflenENtRrAAGHEE orOFore paraneters of the upline broadcast
signal 210, in particy accpplthe avdi a2l sndiupdatidee214heonponentsl 5 of
t he upline bropadcast sigpal 2#8. QEyice 230 then gioaides a downline result
relative to tHREMRYS A pFanet BN e heC tPY T fd* by Batc8st signal 210, in
accordance wth the upline instruction. The extracted control data can be
control 10 instructj.,ons.for_the ne ri ' [ ’ V4G ' is
case can be a sinpf%“ﬁeéﬂgeg lﬂ%agﬁgghdggﬁgé%gyn%r§§%§¥g%§¥§?§;§$e%ﬁ%%gudio
and/ or vi deo conponeims edqual ¢agt pogernaeteleeledl eldeViceTheuaasisr en®nt
result is thepdhe Wigegtovesult of the measurements taken. To give an 15
exanple, an instruciion is of the type "neasure the quaLity aof the video
conponent image", tTRE neREGPERERTIFgsulReFHOTRI s Blse #3559 qdASIPS atfing
that is {hen fgoasicagicdDd BB iskaldfoMsewsd/ NI deBO) i rexdTRd rokogbtagical

devices, after being inserted_in upline hraoadcast, .2 i e
extract ed coré‘?‘b’rc%la?lﬁ iﬁHeEeN?yr{gHﬁjngé‘r% cdh rr‘loci(%%‘lyns}%lr({qﬁ: %%?f%?' exXanpl e
"identify i mageis i caske video opipoerentinstiheriehy epablingda preci the
extract of the byoadeast slanal. 19,08 anakyaet hhybs bhen iRassibe) to
synchroni ze thie actiron of e nmeasuring circuits o?_several met_r ol ogi ca
devi ces, for exeme$ROR@St Fie EhYi deWnABRSUr ENEHfUSHL he PRRANCEFo it akhe
signal ofsa giyer-&Xt Eaetudt theobr egdeasd sdwalni saserbragecal geoupeof

i mges in the video conponent, or the sane 30 extract of the audio signal
but at differeOhoments in tinme, but offset in tinme ow ng to the spati al
propagation tinme ofwhée heoaddastofsignmal levEhe oford rrodtdat agexdt adewdchy

device 220 can_also_b pli.n sur, t sul | gt ed h.cppt o
35 instructiohs Fof't Elégnggés’grtir{%g (Léif're(r:%%t %%O&j 0 g?%gsgﬁgex%%%e, tﬁe
upline resul tfrentehd refatibowe off gtdle network. Thus the

20 level N2 higher than N1 receives the Dbroadcast signal

evice of

after the level N1 device has received - and possibly
modified and transmitted - it. The level N2 device is
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 Dbroadcasting network also comprises an end-



9 equals YO, the error rate at instant TN-1 equals RN = YN1/YO'; the upline
‘instruction is: "calculate the error rate RN - YN YO at instant TN, them
cal cul ate the degradation of the error rate RN - RN1. 5 Device 230 in this
case can be a neans of neasuring the quality of the video conponent,
associated with a conparator. The downline result provided by the nmeasuring
circuit in this case is the result of the’ conparison. The upline
instruction and/or the upline result are 10 contained in the upline
broadcast s i LY Ve DErh LhlradUCedel bl aadaas!, S e -
ei t her throug f%e net wor ?rpnt-en station, - or through another

met r ol ogi cal Gadiicee NINS§ TRl R oY ddered hBYf £HFt CORFrSatGigituind il e N2

that 15 receigies ide Theyepntiol gbtedibg2eflregeives theampling, for
measur enent result. and,the downline resu?& (i.f any) deLiverﬁg by the device
230, and in refALSt pro6UEss é“ﬂoﬁﬁPFHQirﬁﬁ?u@é?5ﬁ?lpﬁ't §%ﬁ% ﬂﬁg_as
the upline 2Gdnstvaict i the tha-upkiedeetesid t forexkaapled fa amotieortbdne
br oadcast sign%% q% the extraction circuit 220. The upline result has, for
exanpl e, beeTHtTTdUCEd i nto the broadcast signal by an upline
metrol ogi cal device in accordance with the invention, which polls the

broadeast 25 si gnalyand;hoeatiHAl o P! AC ol o NeL JRELY! QeeRls M Cona
receiving the upline tesults. e downline I nstruction may I nclude

i nstructions dheromatIGHRn neRatrTey cdreuiddedareayes réthy steRE®h
and/ or ag end:-yeseber fox@mbe: fud urerghengen®f 3Qedeeipensy ofothe a
broadcast signal, reipitjalizing of a asungg Q%rcui%g. The downl i ne

i nstruction cARLERLRETFRE uddene §urﬁﬁﬂgfe§blt WHSFHE By CFEVESsur g
circuit 230 ascostddece Wit Bht theconhvehttoncuithe?4fesaript i@nnasi wel ybéy a
measuring circuit situated. upline i resu .11 be able
to be used sdﬂ?@%d@%t#@ %€l§§o¥ e?ﬁéegégéé%%éi¢¥%ﬂ?§8fegéi%#aaﬂﬁhe io
downl i ne signal (to-nmekigwreonparidesctdredxapprbleror &fseabessheretiipy a

moni t or | PQ engr fecehvek fOorchalhf! mMés8toad Nsewd PR 6ifr @i brd48cheeehyes
the downline 5 result and the downline instruction and produces a downli ne
signal 218 t o“®EWPFBadcast, which conprises an audi o conponent and a video
conponent identical-tgigheeCor iespordinegatarpaieramoiof he nptirokogigaal
210, and incI#ding t he contrgl dat a. ghﬁ controltda£a gﬂ | ude nore 10
speci fical |y LREGBwHY | AECPHEEPOTt VDR ahdF or “YHBCdsHAI PRE result. 1t will
be noted that the centfiglurdata dent ai reidnpIni fied dpanitiied sdgaatavarpibea
partially,or Lofakly.differepiofk ot Be86-8hnkbey RPh PReSEAYRhtion.

A metrological device 200 in accordance with the
invention is shown in figure 2. The device 200 is used 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 wupline

35 broadcast signal 210, extracts the control data it

contains, and delivers an wupline instruction. The



15 A netrol ogi cal device in accordance with the invention is thus capable
-of extracting control data fromthe upline signal and processing themto
produce a downline signal containing the control data updated by the
.control circuit and the neasuring circuit. 20 Thus, the control circuit of
a netrol ogi cal device 200 of Ievel N1 can control an end-receiver and/or a
downl i ne netrol ogi cal device of |evel N2 & NL according to the neasurenent
results acquired at |level N1, or even upline of the Ievel Nl device . In

this case, bydexel;of 2%a dpi¢ol ogigal devisesigy meaf, t herposi tioniof a
device with respect to the transmtting station. For exanple, a device of
level N2 > NENEE8IGEOR he tBKGSdCBRBE SgnBPTEf tEPASHESTEIeF NI dePPcePhas

received and fidansphibRdeels 3P Asne ggFEid bebedcastetd Degi caliodevige in
accordance with the jinvention has the fggl I OWIA‘l/g characterjstics: - can

it
per f or m neas RBHEE n PhRe Hioaaitds? SilgndRd/STd YhESRorrds poripagents
measur ement coMtuid 35l imstsrcddenst agpgeal r2e0. by the main signal itself.

11 - it can transmt_contr ipstructions _and/ t n lts to
downl i ne netrol ogi aefvjoce‘?/i%ie% gﬁﬁ?oi‘)rg?ﬁégtgh%r %ﬁmin%aé%%ﬁgmﬁ?{igﬁ%n%i n
t he broadcasttiag tiet wemklyz el bpeadoesier(g)netfor khien aptondanoeogdiehst he
invention in ﬂﬂ%ﬁ’ j 1y t S . Ko 18 1gpd station
to transnit the S|95%P]%2ﬁbf%§%%§§%?@§t égsyﬁ%zgﬁgﬁggrécgﬁgg?E%g receive
and use the broadcadte 10 ssitgimdtedhnd 9ol y 8Rc2or RBFe rBRay SPREF®hs to

receive the broadeastiShansbrapHet /1dBSNKE NG AR cudentizmsl defive 230 in
broadcastlnglgflmork in accordance, with the invgntion al.so includes a set

of netrol ogi cat+ HeFFEes Ph &c COTRIR MGRER  Phe EAVEREF S, O s¢T i Bat Bd
over the broaskcashétgrared cheenediby anke dir cddzastcanpmaént &i gaguel Bty,
provides a si ng?[:vlvi L gd diagramof.a EECt'f‘hO@ %aéuQEa%ﬂ%aSHf:é@l eLWOr Ky Lf)
accor dance wi%h The Imventi on, mﬁlé “conpri ses nore specifically a relay 20
station 310 artetHicectetrasiddi caf db8¢ CaBRENDIBE bakeR40 TeordiRireéd as

shown in;4he di agram ofyf i W& 2hcdibd | QW e oF t haadeiplogi-paksdewi cereare
situated in the vicinity of the relay station, but to make the flgure
clearer they @&lhbY §H%mhh?o‘§€§Fb.CPﬁpﬁPﬁeFlcﬁ?a%%v1cé§“?5m§?5P $%6"and
340 can be siteabed anywbrie heiveensa &ewncanidyreraesngndehans iaf then
thousands o ALLERELES dd oTg "el 8, shal Lo etk atoal dhboo340scea
three 30 i dendecatespstaiszan bbeddgastinseghnatls B60,t1861 updd n@62bgpadcast

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 Dbroadcast signal to be analyzed. It 1is 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 or
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 zresults associated with control

35 instructions for the measuring circuit 230. To give an
example, the upline result is: "the reference signal



level Nin three main directions. O course, in practice and in a known
-manner, the relay station can retransmt the broadcast signal in nore than
three main directions, in a half-plane, etc. 35 The netrol ogi cal device 320
.of level N-1 receives an upline broadcast signal of |evel N1, propagated
by a 12 network equipnment itemthat is not illustrated, and returns the
downl i ne signal 350 of level N1, in which it may have nodified the control
data. The netrol ogi cal device 330 of level N receives the 5 upline

br oadcast si f e n tuyen ownl_inn j o370 @ _
level N, in 3%?%ﬁﬁggyﬁhyéﬁ%vér%%gi??gg ?Ee§€%%§P%|W@L€aéﬂfﬁgt éuganéﬂiay,
the metrol ogilAl0 Hevithe 34Dl phe| Vst INGtE@st vés : t heealut dr 686ca8Tr Q¥ gnal

361 of level 10.N agd retupqsys hesdowdingnsi gngl 386e0f dgvehidei ncwdi ch
it may have nodified the control data. It should be noted that signals 370,

380 can i ncl FREHR4I IRt OEorHRe oF T HRY X BER At e tRist - data are nodified -

possibly 4 n differendvieaness inbyhdsf tasentameleologicals deyinessuddng

Devi ces 320, 330, 34Q .are produced i.n _accordance with the diagram.in figure
I er’. ™
BF rffmert Fie

2, and functiohi FUE<iH Cr sSTPYPPREYT t e HISE
br oadcast si giatpang:ext rabe Qeivaléxer aesudn girostided?2f)) Choatmehsdating

D sur i n opeeLt 0P A 06 UPELDE, [ESURL S adUfY bPeBnaloaRphY; BUh t1e
measuring operations tmeasufing cireurt 2 on the audio and/or video
conponents of the BPadensinei gnarrurhiascenddree thia MrlHaexiedet ed24pl i ne

i nstruct yens. -dfi+ HE6E§SARY tH Y VLET BT HE3ERWA! EAgNENSt e Atsyd Obeen
control ling downline netrol ogical. 25 devi ces, L%igly, they insert new

control data YHeEREreREntFestiPesPaRdreRSHoWhPTAe i nstructions) in the
broadcast signal, thesetyef othidggla thoenhébeobk ofideastesdigaabtidh| the

met rol ogi cal devices are controll.ed 30 cording, t ntrol .data

i ncluded in the upITneOEroa Eg?ggigﬁgp %ﬁ%& r%%%?g%ggﬁﬁége é%ﬂ??o dg%a
can, dependi ngionatbé basecenntchedd rionsteuct istrs iors emedieni ¢¢ alV? ythatt he
mai n sig@ﬁl b{g@gggéé by a front-end station of the network, instructions
inserted by oné or nore netrol ogi cal devices of a |lower level (i.e

si tuat ed between thBh¢r oRCrEF®lst af+BRLARd 49 ne%?%?b@?%al‘ﬂg%icépllﬁg

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 Dby 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



concerned) in the broadcast signal during its propagation. Mreover, the
-measurenent results (all results or only the -relevant results, as the case
may be) are transmitted to an end-receiver and/or to one or nore 5 downli ne
.metrol ogi cal devices) via the broadcast signal. 14 CLAIMS 1. Metrol ogica
device (200) for nonitoring an upline broadcast signal conprising a nmain
conponent and upline control data, with ﬂﬁe net r ol ogi cal device (200)
conprising: 5 - an extraction circuit (220) for extracting the upline

control data gomihe upling brogdeasle signrahand «del i ¥6ri Reaph14nli Ner

instruction, - a nmeasuring circurt (230) for nmeasuring a paraneter_of the
upl i ne br oadcste sgnaf tPRSEc RF dancBONBEQF ATt U $HEL YRSt £o&t | bAtShd
delivering ayeasurenment result, the nmetrol ogi cal device (200) being
characterized in that it, al so conpri,ses:. - g4®gntrol.circukg (ZEO%H{or
produci ng a downl i ne*Q5 FHRET R oF D% h aSGFERETE r 5801 t C8Wa ARE
upline resul tregoiiticeantly the edowadtinen dinsturiudct(iz20) dmadm phedupes nea
control data, .- .jpserti j.reuj 4 duc) a ggﬁg:j signa
t o broadcast %%Wégﬁégnglkbggtﬁ%ufhggn%%hq%akg%ﬁ%%%bn%hgghthe p%%ﬁ% afl
br oadcast si gmadiandoseooedicy &hd dowidee compcsierdat adentiddinga hehe

downl i ne i nst i ; ' ' oL da ; glaal haract eghged
in that the d%%ﬁ%?%%o%%ﬁ?ggxk@§¥§ﬁa SO0 gg ?%%Tﬁ%%ﬁﬁﬁg u%}%%%fregﬁﬁt gnd/or
the measur enehicleding . the peptrgeli faécordPeh @it (fafFsinchpde more

char aclt leyid Zedshﬂ)élci hatallbe @fﬁ\éﬂﬁio'wiﬁliiﬁ%t riwfsttjmﬂis;ranamﬁ%f ughé Odownlfineh
controlling the operation, re tation _30 or_an end:zreceiver_o e
br oadcast i ng ﬂ%?ﬂxﬁ?k % af"’lt1 cg:?%&g}ty?‘u g%@vﬁl iThe sqodhataqoejt od%\;%a%ﬁé?.me
in the downline signal can be partially or totally
different from those of the upline signal.

15 A metrological device in accordance with the
invention is thus capable of extracting control data from
the wupline 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 acguired 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 broadcast signal
after the level N1 device has received and transmitted
it.

30 As a general rule, a metrological device 1in
accordance with the invention has the following
characteristics:

- 1t can perform measurements on the broadcast
signal, and the corresponding measurement control

35 instructions are carried by the main signal itself.



15 4. Device in accordance with one of clains 1 to 3, characterized in that
-the downline instruction is a conmand to take a neasurenent on the downline
signal to broadcast. 5 5. Broadcasting network characterized in that it
.includes at |east one netrol ogi cal device (200) in accordance with one of
claims 1 to 4. to 6. Broadcasting network in accordance with claimb5,
characterized in that it features a netréfogical device of level N1 (320)
and a netrol ogi cal device of level N2 (330, 340) strictly higher than NI,

and in that the upli ngaiew ceu%ég?mg@%%e& y £H§t%&£§8ﬁ%9'&n‘éﬂ/%€cuiéhé5

(220) of the level N2 orresponds to the downline instruction
produced by tHREISOIRMDE ci FesRitE250pP ofdomhd NGy e MQHE FrF Sgi cCHEVHERS ce

(320). 7. Broadeasti ngriet WoEKetn aseldance whbhpeeacof 20l aijps Scies 6,
also including a front-énd station to transmt the broadcast signal, the
net wor k bei nP iR eI SRR hat the upline instruction extracted by the
extraction circuit of the level N1 netrol ogical device is an instruction

inserted in the sigpal, broadcast 25 by.the. front-end i on r a

met r ol ogi cal devic ofb?%@%?aﬁé}ﬁ%sog¥5W85kmﬁﬁﬁ'tﬁf%é%é%ygﬁdqgﬁg?ion.e8.

Br oadcast i ng netawt kon niacteddancénwichk sameofvayl @isre Xnowy nefwerk, a

i ncl uding an - ecekVv ecei d yse Jd; r gast 5 $d |, 5t he
d@@ﬂn{ el EEaEQOE Eﬁaxgﬁﬁgmgg ﬁﬁ% diRgr oadcasta gt anal . 5

net work bein aracterrzed rn t| wnl 1 ne i'nstructi on produced by
the control cheastt opesEndfrecisieNRtaptesisdyicc Andersee {0OPreadcatended

to contrej the; operatighaofpbighery! eygl nBEr ohegécatellgyi Ce€6at86nd. to
Br oadcasti ng netmprk in accoraance Wi.t h i|al 8 16 characterized in #hat
the downl i ne ¥9Se+1Rt FBR Broadcadtny1one c&#ﬁwﬂrQR%Qiﬁtl?z%%)l Pt hect eve

N2 et rol ogi cedrlevi ce (200) is also intended to control the operation of

the monitoring end'ﬁecgkggéCasting network in accordance with the
invention also includes a set of metrological devices in

15 accordance with the invention, distributed over the
broadcasting area covered by the broadcast signal.

Figure 3 provides a simplified diagram of a section
of a Dbroadcasting network in accordance with the
invention, which comprises more specifically a relay

20 station 310 and three metrological devices 320, 330, and
340 configured as shown in the diagram of figure 2. In
figure 3 the metrological devices are situated in the
vicinity of the relay station, but to make the figure
clearer they are not shown to scale. In practice, devices

25 320, 330 and 340 can be situated anywhere between a few
centimetres and tens of thousands of kilometres from a
relay station.

The relay station 310 receives the downline
broadcast signal 350 of level N-1 and retransmits 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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(MLO%&' ()5 1Q&ﬂine 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 because 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 upline 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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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 1insertion 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.

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 claims 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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broadcast.

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 broadcast signal, the network being

characterized in that the upline instruction extracted by

the extraction circuit of the 1level 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 broadcast signal, the mnetwork being
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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