’,;" e3e | v r6T] gm@mwﬂwumn METHOD AND APPARATUS FOR MONI TORI NG TV CHANNEL
SELECTI NG STATU Field The present invention relates to a TV

" channel sel ecting stgpdds nonitoring nmethod and apparatus for nonitoring the
channel to which the TV set is being actually tuned. 10 Background Art A
vari ety of nethods has been proposed or put to practical use to nonitor the
channel sel ectmmmmmmw the TV PESERAPFION each sanpl e househol d for
t he purpose of i ng measurenent; one of the prior 15 art nethods
utilizes audio sighahss According to this nethod, a conparison is nade

bet ween feature paraneters of the audio signal being reproduced by the TV
set and the audETHQDaANI2pXPEBARAITDS EORMONMNICEORING TV @HANNEL
separately of the TV set, then the reference tuner is switched from one
channel to another until the par SEtECTING SFAEUS t h each other, and the
20 channel for which they coincide specified as the currently sel ected

. thannel .5 This nmethod will hereinafter be referred to as a first

conventional nethod. The first conventional nethod is described, for

exanpl e, inTéclmicabkidldt . Appln. Pub. Gazette No. 308711/98. Further,
Japanese Pat. Appln. Pub. Gazette No. 327017/95 describes a nethod that
measur es the audi €heeppresenit inngrsiore argpates ntp fa efVerohangpbcselecting bstatusof a
car radio and a reference radio. On the other hand, alnpst every hone now
sol el y usesmonitoring methed and apppratus: farmmenitosing dhe ehannel te evhish the
instead of using a channel switch button on the TV set. To neet such a
situation, ANoselds heingastualhatungd.nod for nonitori ng the actually sel ected
TV channel receives and anal yzes an infrared signal emanating from an
infrard® TV S renote control by a nonitor placed near the TV set. This

met hod utiljzes the fact that the infrared signal emanating fromthe renote
control pro%& ggl@jl Ak spreadi ng out to sone extent and hence can be

captured by the nitqor if it i.s placed in the viginity of the TV,set. This
method will her ei hatdethef methodsshes been-pronaskd o it or BRIGtical tiss o

Literature on 10.the second convantignal, methodiis Japanese Pat., Appl oy,

household for the purpose of audience rating measurement; one of the prior

15 art methods utilizes audio signals. According to this method, a comparison

is made between feature parameters of the audio signal being reproduced by

the TV set and the audio signal reproduced by a reference tuner provided

separately of the TV set, then the reference tuner is switched from one

channel to another until the parameters coincide with each other, and the

20 channel for which they coincide specified as the currently selected channel.

This method will hereinafter be referred to as a first conventional method.

The first conventional method is described, for example, in Japanese Pat.

Appln. Pub. Gazette No. 308711/98. Further, Japanese Pat. Appln. Pub.

Gazette No. 327017/95 describes a method that measures the audience

25 rating by comparing frequency spectra of both of a car radio and a reference
radio.

On the other hand. almost every home now solely uses a remote



In addition to conventional analog terrestrial broadcasting, BS digital
broadcasti ng has begun and digital terrestrial broadcasting wll also
"becone operational in the near future, ushering in a full-scale

mul ti-channel era. At 15 the same tinme, TV sets capable of receiving plural
ki nds of broadcasting, such as the analog terrestrial broadcasting and the

BS digital hisapslasignad, rivsitkaefbrdehgnglestlaodon omstedd bheising & @hasael

pl aced on the market. Wth an increase in the nunber of channels that can

be received dwyitehe bitoreton t bige NIhegetof Channtdet tsache aditiaticry iapotle@ses
accordingly, giving 20 rise to the problemthat the above-nentioned first

convent i onal cortdmibmad nsmethodmich momitormg rthei fagtudiby cdedected A8V nghanneld.
In particular, the digital broadcasting decodes audi o signals by MPEG 2 AAC
" (Advanced Audiceiv@sdand)analydedamnc éenfrarachisegnal emagatingntromy arf infraeed oFV
decodi ng than does the anal og broadcasting. For exanple, letting the nunber
.of channél s mote ¢entrohby @ exbritor placedemeardthey TV setd t Bhis mathédrutilizes
nonitoring each channel by t, the frist conventional nethod takes as much
tinme as nxt the Jfectstthahdthmeinfedredesignaln emmanatinggfrom thy tremote scamdrol
conventional nethod, the infrared signal fromthe infrared renote control
may soneti mgpropagatasewhile spreadingmoutsier sameraxientoandhenee gandeicaptured biye
direction of the infrared renote control or due to the presence of an |
obst acl e t o theempeniieadghtit és placachin ithe vaeimdtyspfithe TVsathi Thisamethosk wille
probability that the channpel recognized by the nonitor as the currently

sel ect ed chdmereinafiarsbe sefarsed toascaseaend ganyentipnad saethed. byLitoeatuxe oat .
The TV viewer cannot, usually recogniég thi s di screpancy and hence has_no

chance &f rdbeisacesd eonventional methee istlapangse fabr Appar Pad: ddazeste No.ong

time. Further en the channel is tuned by 10 use of the channel
switch butt&?rgq%dgmd to the TV set in place of the renpte control, it is

convent i onal _anal 4B AdeliRuip cam s SRIBLSIAIRE 1T uiaL DUARIGASYB8s BLp G Hae.

Vi deo f or maityoRfGHs B e beetin e MGl ssaa0 AEeadrgsag Yol Abia brderds of

o, e e A B ) R CRI s b AL

Fecei vedSi dbE pbtfng? 1 astti@aRapltiof Epitih W RBinds Bl Rr5adathe ang

i spl ays « neUEHCET HEEGR RIS dfeutf) Blopdfiith BT BT Al GufbemmE

Phe for mat's TG DoBEsveidhed ahd st fferd bty 2iiFeq R HBAEL.

broadcast £ o iy 2 GeibASE S thE BRuhbelBF cRaRED ot RalIRe rickived Mosd Ve

the format of bulliop R bY SanheR 1d he mopEirtd TheriRcd dcbtdingty 2ine'

i nformappon ride gy dihRNpPobRin Nthat UWhéebeaéanedtioned first conventional method
consumes much time to specify the channel being tuned. In particular, the
digital broadcasting decodes audio signals by MPEG-2 AAC (Advanced
Audio Coding), and hence it takes a larger amount of time for decoding than

does the analog broadcasting. For example, letting the number of channels

(o]
h

to be monitored be represented by n and the time for monitoring each
channel by t, the first conventional method takes as much time as nxt at

worst and one half even on an average.
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Accordingly, it is an object of the present invention to permt fast and
accurate determ nation of the channel actually received by the TV set.

" Anot her object of the present invention is to pernmt detection of the kind
of the format of video actually displayed on the TV screen. 5 . Disclosure
of the Invention According to a first aspect of the present invention,

there 1 s provi dedyay the RBBAY EHHIdihI Shet ;E%g' fiffared SRnapdrolt afe

identifies the channel being actually receive set as at

| east one byiftdredn rdiotd _’kgﬁnt%‘ld Yy SsSIReliiey HeC PBESIYLdS bgln e "PVRIséE or

means for recerving and identifying a renote control sign roma renote

control 'si gigniforadishk! A& ¢9"theodiretdon st ﬂi&améréwﬁéxﬁﬁtéfc?htﬁﬁ)el %r

ord
said built-in tuner and which provides video and audio signhals o

currently sgheesd etk phavenek dftarrobserl@to dpropapationesketie infeaRacdipngl- -

said nmethod conprising the steps 15 of: (a) recelving and identifyrng the

- Signal fy onmhdqiitcreas®s che probabilisy ahal the ahamhélt @coghizedt bertiienmomitoreas
channel being received by said TV set; and (b) controlling the channel

tuning statthe eirrentlgfseievied changel idiffers fiwnsahel chadnel atamdlysréoeived &yd
reference tuner and said | oudspeaker of said TV set into coincidence, said

reference ttheeTVosttng TheaW eviefverwanriot iusgaly r@edgnizZR0this ghistrepaney and
arbitrary one of a predeterm ned nunber of channels. Said step (b)

conpri ses thencet elpags ofio Chafige updn resalivimg city r leavengf thenoomicodrgcerror

bet ween said audi o signals, switching said reference tuner fromthe channe
det er m ned umcora¢ctedt fer 4 dpngotiareot hEurtheemofe,t whepr tbechanneleis twirdak byof
channels in a sequential order until said both audio 25 signals coincide
with edéh auseeof thie- ehankeleswitchnbuttan atteched tenthey TOE settiad ptacenoél thet he
channel being tuned by said reference tuner at the tinme when said both

audi o si gnatesnatei coritoel, igisiimpassiblettoanositer ithe chanselsedgeting stagus.

sel ect ed-channel data contaij ning informatjon about said channel determ ned
as bei ng curr ent I@nttheethembandethestongnsianah gnalagetarrestrighbreadcastogrigi ng
to a second aspect of the present invenfion, the TV chanpe] selectin
status noniQWr coUnNtTEtURes e NISE| videoatgramt, Wherpes tl@@.dpgit@bbrcta@assgag (¢)
of detecting the kind of the, for of the video djisplayed on said display
of said TV &BPloYha Wikd Yaieh Tﬂ’tetv(éde@d?mm%téi d Eﬂép@@‘mp i @Sadt%ﬁto

e e P o 558 il ol T o0t
B M s
nor i zont al’ 1By Hee SeaRaME SPREREG AT JRgBINeES SEmEr PROSPRRY i fing
basi s of ¢ nenieh i B figd SERuREETR e iR Hidd) Wifatla R s
ot or | ng AERSTSRRTHE P iPAE s A4 ofiterigP Wit $53e8 Bl 8" 1<
20 limited display scanning schemes and displays the received video after its
format conversion by signal processing in accordance with the selected
scanning scheme. For example, the formats 480i, 480p, 720p and 1080i
are all converted to 480i. That is, the situation arises where video is not
always displayed intact in the broadcast format. On this account, from the
25 viewpoint of adding value to the audience rating survey, too, it is desirable

to detect the kind of the format of video actually displayed on the TV screen

and contain the information in audience rating survey data.

(8]



further conprises the step (b-4) of witing informati on about the currently
sel ected channel determned in said step (b-2) in a channel information 20
" storage part, and said step (a) conprises the steps of: (a-1 ) determning
t he channel to be switched to on the basis of the result of identification
of the signal received fromsaid renote control signal transmtter and the

currently sel ect ege&diy , lini9ramebbitt YofRd g‘ré‘seﬁﬁi ifiveRfibAclo pebMitTFAdton

storage part; and (a-2) iting 1nformation about the channel determ ned in

sai d step (Andladcidhtd detedingtign oflthe ehahAel AGafllydeaer dibby thé\qopkel,ng to
a fifth aspect of the present invention, in the TV channel sel ecting status

noni tori ng nmet hoh whthehbjectsof dsd peésentdhdention ik tolparmit dete@ich of the
cal culating the frequency spectrum of the audio signal from said reference

tuner and tigdiofehudoemas pEctidecacfudlhedapiayedognht TV gereet.d | oudspeaker
of said TV set; and conparing the both frequency spectra, to thereby

. determi fie whether or not the audio signal fromsaid reference tuner ' S and
the audi o signal from said | oudspeaker of said TV set coincide with each
.other. Acc®dgchsgure afttheflhwentiagspect of the present invention, there is
provided a TV channel selecting status nonitoring apparatus which
identifies the checomrdinetng farst aapegt obthe pexsehy irveitiomtthere shprodded

| east 10 one built-in tuner and TV-side renmote control signal receiver
means for redéVvichannel setkoting \statmsa memiboring omethodsindriah idemtifies ¢het e
control signal transmtter and controlling the channel tuning status of

sai d bui | t channehbeingdctuallbyhrggeivedidy ailécseinshinidhas at deast onef bule-in
currently tuned channel to a display and a | oudspeaker, respectively, said
appar al@s tenenandi TVngidearerapts enntrol wagnalcegegiver sicanst fart rdoeiviag andi o
signal of an arbitrary one of a predeterm ned nunber of channels; audio
conpar i son identityingra temete icragtrm?.éngml fsermatremeteacentsok signal transmister d

| oudspeaker of said TV set and the audio signal fromsaid 20 reference
tuner coi néhdecontralling fhetchannelduning status lesridebuirin duner gngl whieki ver
means for recejyving, and identifying signal fromsaid renote contyol

si gnal tr aPEavides: Videq angr grdio tsmgn%ﬁaﬂgéﬁecwrfr@ntlyyseslépt@@t @baapel;awaw
set; contro ans (¥\/nifh: controls the.chlannel tuning status.of said 2~
ref erence AY S3q Rafoudspealien fiesprativelys said anethoshpampsisingdhRssteRsmi ns

coi nci gence-.det.ect ed;. when,t.he i.nci dence- detect ed .qut put, from the. audi o
corrparfionoﬁe TeqeLy g ang laeﬂﬁﬁé@gn ed%llggéf et rgﬁ@(ﬁgtgon rol signa

transmitter and determining the channel being received by said TV set; and
(b) controlling the channel tuning status of a reference tuner to bring said
audio signals from said reference tuner and said loudspeaker of said TV set
into coincidence, said reference tuner being capable of outputting an audio
20 signal of an arbitrary one of a predetermined number of channels. Said
step (b) comprises the steps of: (b-1) upon each occurrence of
noncoincidence between said audio signals, switching said reference tuner
from the channel determined in said step (a) to another one of the
predetermined number of channels in a sequential order until said both audio
25 signals coincide with each other; (b-2) determining, as the currently selected
channel, the channel being tuned by said reference tuner at the time when

said both audio signals coincide again: and (b-3) storing in storage means

4



6 swtches said reference tuner fromthe channel determ ned by said

noni torsi de renote control signal receiver neans to another one of the

pr edet ermi ned nunber of channels in a sequential order until the channel of
said reference tuner is found for which coincidence is detected by said
audi o ~ conparison neans; determnes, as the currently sel ected channel,

the channelelgiiecihdnindIdiad ddhuamiiflg IRFGHANGGN LBBRE ShRI CHANGY ddigrmmau!

fromsaid audi o conpari son neans betones the col ncl dence-detected out put

agai n; anda@ybit sustehfstiaed e ditestitiag e iffifidmsn.on about said

channel determ red as ing currently sel'ected”and the corresponding tine

10 information; Agdofdifcats Aessoriddraspeer iofutikaiptesenteiheentibaNnBe T3t a

provi ded from said control neans. According to the second aspect of the

present i nyledrinein seldeeinkV stiragnehoniebdapi nethbdt v theifisti aspanpfughes of
the first aspect further 15 conprises video format detecting neans for

“detectiing ¢haprised thie step (o) roft defectinge thelilkdptagfdhenferanat dif sthleayiddo sai d

TV set, said control neans adding the output from said video formt

.detecting diphsyddonaiaidsdibplayedf shithMV sehatheeviddat fornfutcdetdcteal iro shitk

third aspect of the present invention, in the TV 20 channel selecting

st at us nonstepr(chbeppaddedtoahet setectedectthnmebeata te bedtoratkin faidnstorage
detecting neans conprises: sync signal detecting neans for detecting a

hori zont al mepns inisgrchbtepo(-Bed to said display of said TV set; a counter
for counting the period of the horizontal sync signal detected by said sync
si gnal detecti ngAceardingatal & dhindt adpeetr oif niheg presemd  fnventiiemer in theigT®5 t he
kind of the format of video displayed on said display on the basis of the
count Mhal veharined delecting tstatus Avovitoring methad dfotha seennbaspedt, shid stepsent
invention, in the TV 7 channel selecting status nonitoring apparatus of
the first @Ememprises thewicps@f: {¢do deseeting adwmnizontal gyac signadiappliadetins
conprises: channel information storage part in which is witten the

i nf or mat i ovpiditisplayref saidr EMt s6f; éei20 croamtingathecperied eftsasd bprizantalcsma ol
means; and .an 5 jdentifjcatjon part for qiter 1 ning the channe#ﬁjo be

swi t ched t®gnal deteatedgin sat step d6-bhoand d§rd) detaminieg theakisl ofntheai g
channel information storage pari. Accqrding to the fifth aspecf .of the
present i gt videorurrantly iisplaye é?ﬂe&@lﬂrfgsg 25 08 the hRs 0 theappuntat us
of the first aiﬁﬁci; 0 sai,d referSnce tuner is a tuner of the sanme kind as
sai d Bdi | 1valneqhtained im said-step 66 ¥al ity sets of a ronitor-side tuner whose

Gempdul at i ng. neECPBlingelbduFaiRgaseshiof i AIERnic FPTAGH oits thRaTY fr om
number o St saldeiie Sl St be Al ot the Aty 3Shice Rl sRRI | <,
S anal's prifccoREhRe thebP Tbea s Eed HionflfionchaR Bk Buelily,
P el LY Slealiochiia, ARG, i SHASSAS QPP BRI iodffion+
20 storage part, and said step (a) comprises the steps of: (a-1) determining the
channel to be switched to on the basis of the result of identification of the
signal received from said remote control signal transmitter and the currently
selected channel information stored in said channel information storage part;
and (a-2) writing information about the channel determined in said step (a-1)
25 in said channel information storage part.

According to a fifth aspect of the present invention. in the TV

channel selecting status monitoring method of the first aspect. said step (b-1)

(o]



20 selecting that one of right- and left-side audio signals taken out from
| oudspeaker output termnals of said TV set which is specified by said
control neans; a third analog switch for selecting that one of right- and

| eft audio signals fromsaid reference tuner which is specified by said
control neans; a first operator for performng a fast Fourier transformfor

the audio 3§ Siigpa: E&D@u%iﬂ%éﬁgﬁ cliehleg SRRt OFANE AP YT Shid

second oper at or perform r transformtor audi o

si gnal havirgerdfies nkh 0 the Schuichioy dspaahag shithe hiudiodsignaP IRanasAd for

conparing the 8 operation result by’s first operator and the operation
result by deidspatk@rcolBEidRTV sefidandcomipaiay het Bothe Graa@ehspspeettd, ttoas
the detected output to said control neans. W%h the TV channe?a gél ecting

stat us nonitherdbyodertinide avhetheappaicttthe adiorsignal from Reid refeterazpraierof
the present invention, at the tinme of sequentrally conparing the audio

‘si gnal s5beiang the pudid rsignalhérdm usikidelakidspedkerheot Bdid €f Vaset toimcadeliwith
signal s of each channel generated by the reference tuner, the channel to be
_swi tched t @achlsthened by receiving the signal fromthe TV renote control
signal transmtter, is nonitored first, by 10 which the channel being

sel ected by the Atcrdingriobeheofirstoaspeciuiodktlye grmesentc insertign, \thete tise TV
channel selecting status nonitoring nmethod and apparatus according to the
second and providedaspedt\s chanhel psrée@thngi status i monitonicg appatatusl whitbr mat
of video displayed on the TV display can be 15 detected by measuring the
period pf udenﬂnées thexchhnnghbeiigyactually rekeivtidsby ayT¥hsetcwhidiehasat geaséd in
the sel ected-channel data, it is possible to add value to the audience

rati ngl@ur wag. builtint tuner\and ahMesideeremoin gosiral isignehireeeivey meansdozand
apparatus according to the faourth aspect of the present invention, even if
the 20 charneegiving anst ddemtififing aviemolc gntiphasignak foms ar eemetemcontrol
channel actually received by the TV set because the signal fromt}he, renote
control si gignalitransmittereand condrallingqths, charnahtuning Ak éaudngullt-m

apparatus al one dye tQ the presence of ohst acl e or e like, the

di scr epancyuner aaaowfmgh tgrcwq?es vadeo, atﬂ%gaéla&hﬁégn@lﬁf%é ?71&? icAwTently dyredar ¢
of the nonitor-sjde renmpte,25 control signal receivi ans .t he

Ut or at | o h8ANEhdOs ¢ cRISBIAR HaBeR IRETRAKED DFSPREN o AId 0 ADBRTAHS

audi o '$gnal S. Bg/. this, the channel to be switched to can be determ ned
correct?y SPMIMESIANi t or-side rempte 9

a reference tuner capable of outputting an audio signal of an arbitrary
one of a predetermined number of channels;
audio comparison means for detecting whether or not the audio
signal from said loudspeaker of said TV set and the audio signal from said
20 reference tuner coincide with each other;
monitor-side remote control signal receiver means for receiving and
identifying a signal from said remote control signal transmitter to determine
the channel currently selected by said TV set;
control means which: controls the channel tuning status of said
25 reference tuner so that the output from said audio comparison means
remains coincidence-detected: when the coincidence-detected output from

the audio comparison means changes to a noncoincidence-detected output.



control signal receiving neans when the signal fromthe renote contro
signal transmtter is a signal by a channel up/down button which designates
't he channel imediately preceding or following the currently sel ected
channel -this permts reduction of the tinme for nonitoring the selected 5
channel . _ Wth the TV channel selecting status nonitoring nmethod and
appar at us acgQidhpg shi kdirddde kN6 fe LRSHRY CRABIMIANPBY| Qltd HbRRSr-
coi nci dence between e audi o signals Is detected by conparing the Teatures
of their fre n ct it &; sshti® Onﬁ% r ghel it t

channel of 1 Htehg)éggﬁgi gclr(?yélbr%ggggsﬁ%é %¢ t eﬁFi ekﬁe) iérlhd\}ﬁleth%?lte .h‘gf the

di fficul i b &td i
ifficult tg;tnrérd%mn%um?eg £ ,dt%n@ﬁ]ig@grseqaeﬁegﬁéﬁdkr%%ptmch{a}maa%

of the TV s and repro i0 on art” of the reference tuner.

Brief Descrig@fiideférenbt ahé&1dis fouhd for Whithteineidéme i@rﬂétééﬂéﬁtlﬁ)@‘%bféﬁa@d‘io
enbodi nent of the present invention. Fig. 2 is a schematic plan view of a
-renote contr@mphfiSeh MM HeRrmihed a3 ithe aclireatydisaliicted sdloahmd, tiR

internal configuration of a 20 reference tuner. Fig. 4 is a block diagram

showi ng the ¢hyriel durbéritly quned ithnsaid eeferenite nawrpior thilclmhé-oﬁpgt fPomns a

bl ock di agram showi ng the internal configuration of a video forma

detecting pagdid 2bdid Tonipadsen tinang bbesrnest tHeheodpeidehcedetéctede outpigo
format detecting part. Fig. 7 is a diagram showi ng features of video

formats NTSGgdiandndOout sekdogd-etlannebdatapgontainiegt ivifetmatioadgbeut saidand
480i, 480p, Op and 1080i adopted in BS digital broadcasting. Fig. 8 is a

bl ock di agr achatinelidetetrhinedasbeihg curférgly stlestedand thenworeespmiding témgnal
receiving part built in the nonitoring apparatus. 5 Fig. 9 is an

expl anatlOr y itifeignationf and| i st of channels subject to nonitoring. Fig. 10 is
a flowchart depicting control operations of a control part. Best Modde for
Carrying Qut the Istoragei means fieefstoringgsaid $élgcted;chamnebudsata provided teorat us
according to an enbodi ment of the present invention, denoted generally by
3, is connecsadd controlanéans.4, 5 and 6 to a TV set 1 of a sanple househol d,
and the nonitor is placed near the TV set 1 so that it can receive renote
control signals frieserdieguooe thersecondsaspeat of dhe present inventiomnthe TV
control of the TV set 1. 15 The TV set .1 has, as bui]t-in_tuners, a,

VHF/ LIHF t urkhannel rseleetingi staiy mmenispringgappaiabes afathe finst caspech larthess
digital tuner 12 for receiiving the BS digital broadcast, Further, the TV
set has 1ouckBARERS yiden, fomaat-deiectinganpans fardriscting thednnddighe Brmaim

| oudspeakers nat, shawn, The | oudspeaker aqut ermnals 13 are an .
e g Visgo ieplaveon S JRp ponihry Sebanal Sodital Mensading
R-term nal for out ting an R,(right) .channel audio signal. ,The [-terninal
e comoat ediei APRE Homrseid iati DM dSitine M 0L 8 selftRdehdE
R-termnal ig§ con c%ed via the cable 5 to the nonitoring apparatus 3.

Mor eover, tté‘a’weggfi%as a built-in renote control signal receiving part 14

whi ch receives si %@é@rdfiﬁé’ To the third aspect of the present invention, in the TV
20 channel selecting status monitoring apparatus of the second aspect, said
video format detecting means comprises: sync signal detecting means for
detecting a horizontal sync signal applied to said display of said TV set; a
counter for counting the period of the horizontal sync signal detected by said
sync signal detecting means; and format determining means for determining
25 the kind of the format of video displayed on said display on the basis of the
count value of said counter.

According to the fourth aspect of the present invention, in the TV



25 the renpte control signal transmtter 2 and controls the ON-OFF
operation of the power supply to the TV set 1. the selection of either one
of the tuners 11 and 12 and their channel tuning. An H synchroni zation
sensor 15 is mounted in the TV set 1 to detect the format of video

di spl ayed on a notshown display (a Braun tube) of the TV set 1, and it

detect s t hghhAAhek Rlédtirny fafilsgtAbnltBrinige a#p@:réthbwa the ffissbagdpddtanai@r mer
of the TV set 1 and provides the detectéed horizontal sync signal to the

noni t or i ngniptitseside IemdteVicantrod gi@a«e fecelvér ABRAS EOMpIBEsS ¢iminel
C

transmtter 2 has, as shown in its schematic plan view of Fig. 1, various
buttons 2ljnforéthtion sie paentinovhitht ise winvttert tHe iafeinealions avoutnther ed
signal after converting thereto a signal corresponding to the button
pressed bycarrenely. stlectedwechasineb! detedtedn b¥l skidi £onordlurmedis; orandFFart he
_power supply of the TV set 1, the volune control buttons 22 are to control
vol une,5 anidertéficataom parts fredetetminimgsth23ctearmel ¢do 4 switchbd tormmthelriting

i mredi ately preceding or following the currently sel ected channel. The nany
_but tons 24irtoraragisth iaboutt said determainedf ohadieledn saideshannelcinforatatiGmd
have a one-to-one correspondence with the channels. 15 The nonitoring

appar at us Storage@antected to the TV set 1 via the cables 4 to 6, and is
connected to a telephone circuit_or the like via a cable 7 for sendin

nmoni tored data tAcgocdimgeito tbe Sifihwaspect ofidhgoprasent rigveptian aimsthe re
are provided an audi o_conparison part 31, a reference tuner 32, video
fornat det chanme] seldecting status snanitoring mpparatugedithe dinst aspeet20 part 34, a
transmitting part 35, a storage part 36 and a control part 37 connected to
these Mhrts. Thesaigirgferensettuner 182 tuger ofiithe spms kindi as sahbutlénnityner t he
tuners 11 and 12 built jin the TV set .1 tg receive and denodul ate the anal og
terrestri afn@hagysRluralityasets of aimonitor-gdedunss tvheseschannel tupingstages ¢ of
the 25 nonjtoring, apparatus, 3. The reference tu ,er(d32 is connected tq the
control pal C@W‘iﬂ@‘ﬁ%’l gl qanteolameansqandcaudiy atiogn MEANS 13ar i a

el RSt B s S el Mo kes el G531, <
(he channel ScELSRBLSd By L1 SpeciLYine Lofoctll o, L demp alescat
1P B S TR o5 AL AL S 7 e
(1 oot oG8R, PR, SRS RS R Bl B0 S b Rl
221, oo UL SRR LAY, 830008 o SRYLIY, HE0EL QAR Blcinal

receives t d F channel s which is specified by the control
part 37 vigﬁlisﬁie%i]g?gﬁgyhﬁeﬁﬁ{e%’&yaz. The out put signal fromthe tuner 321 is

o o e A EREA e RN et on} Srbod DAy
and oupU" el boBeTRAChALeET ghL MAsANE ldls Sl e duf e

respect i vejgiigpesker Sutpif tBEmMdAS (e sBidargasét wiieh! i8pedifred ByesaRP

that one of BS channel s which is specified by the control part 37 via the

si gnal | i neorfttoBmebins; auhind asalopgadwitclo for Belecting tha? dnesofanphi-asthd fefen
MPEG 2 (ACC) decoder 324 of the next stage, and the 20 decoder 324

denodul at egudiedsignalgfrdm sdidt Rferpreel fured whivhnéd ,SHéﬁﬁ'ledepuﬁa:‘idtMtrol
denodul ated right- and | eft-side audio signals to the analog switch 325.
The anal ogm@ansch 6 operator Sot perforpiihg @fabt! Bduriel tansfodirofed tredsdior om

t hat one of the audi o denodul ating part 322 and the MPEG 2 (ACC) 324 which
i s sp@§ifisignhl haking passed timanigh3Jaidi secone anglogl switok; 41setondnoperatquut s
the 2~ selected audio signals to the audi o conparison part 31 via the
signal |infr p&rferndidg.a Tdst Bowiier tranptorins dor phe tawktio cignal haeing passede
parameters of the I3 audio signals input fromthe |oudspeaker output

t er m nal s theooght saidTthisdt analoga sshiechcabhds a4campabatand fore aburpanieg athet er s
of the audio signals input fromthe reference tuner 32 via the signal |ines
42 and 43, and determ nes the degree of simlarity between the feature
paraneters of the both input audio



5 signals, thereby detecting whether the audio fromthe TV set 1 coincides
with the audio fromthe reference tuner 32. The result of detection by the

audi o conparison part 31 is provided via a signal line 44 to the control
part 37. The audi o conparison part 31 uses, as the feature paraneter of the
audi o signal, its frequency spectral configuration. 10 Referring to Fig. 4,

the audio 696%@?6@%3%? said ﬁ?sﬂ%&ﬁa@tﬁdaﬁ@l the @ﬁéifeﬁﬁ)rﬂ‘ésh@ﬂ'@? s@id séshd! 3.
FFT operators 312 and 314, and an operation result conparator 315. The

anal og sw pgeratdd andrforspidvati® thé o gtisormResulefas- thedge@eP ottt s
fromthe | oudspeaker output termnals 13 of the TV set 1 via the cables 4
and 5, andsaidetoritisl mehhssi de audio is specified by the 15 control part 37
via the signal line 14-1 to be selected, the left-side audio signal from
the cable 4 is pWith dtte HY achanmblo selegbinlg tstatns eohewitedngf meethidd sarahal og
switch to the FFT operator 312, whereas when the right-side audio is

“speci fided appiratiseiecirding tdi¢he ifiybt aspeaidé oditHe preseyriahvéntion; fetheatitre 6f i s
provi ded, as an audio signal to be checked, to the FFT operator 312. The 20
_FFT oper at sequh?iabyr Comparmg tht addio Signals bemigooutpuft frowm thedioudspgaker f ed
thereto via the analog switch 311, and provides the resulting feature

par anet er ,ohidha Tdhtset capdirtheenudia sigralshefkeach chanhel geaeratednbyethe t
conparator 315. On the other hand, the analog switch 313 inputs thereto the
ri ght - andraferencei timexudhe chapmel sof berswitehedftey ebtainednby @zeiviag: the 25
signal lines 41 and 43, and when the |left-side audio is specified by the
control pasignal fram theeT¥i sembpte icontrad-signal transmitter és momidoreast first, dy
signal fromthe signal line 42 is provided, as a reference audi o signal.
from tlfh s which theichgnael bsing selegtedby she kY siet zan barmpaitoreghamickky
right-side auydio is specified to be selected, the right-side audio signal
fromthe sdyhaccysatelyas is provided as a reference audio signal to the FFT
operator 314. The FFT op or, 314 perforns a fast Fourier transfqrm of the
ref erence audio 1%a§hesef§£i ghaanel osglestinge S%Hﬁo@WQYé%BP@,tﬁQ d and
provides the resultin as, a reference feature gar_arret er

to be checdRRpratys Qw%gh?géjirﬂg‘ﬁggr 3 {agéghﬁﬁ'%ﬁﬁ?ﬁt%qg.t SrRECSSHE ARV O es Ul ¢t
par amet or SIBCBATENBIMET FOMNAh O MG SSPEYC 10N (hY APUEHAR Beat ur e
xcocds a iBRed e FREUR P e e ilal i SRl el b ey ¥
and. 11 notid S8 Hecumtdiel i re PelcRRR-BeARdeed ics DosiRaB add PRSL 7,

37 via th j N 4 video format detecting part 33 receives
SoeetgiehdErAtng survs

via the c sync signal detected by the H sync sensor
syne stanal Lo (RATLLIE R YERARRNL, SefeginBslatts Pindrlforl S Cht@lol " aben "
Vi deo T or At BackbraRle o gl ot B D e B O R Ttk
an oubout SRTEh ORISR Sy SHECHEIITIRY sl LIS DAY the) URARA Sueh

shapes it aa¥8Y Feoived! By ithe npvss&fba:mu@.éitﬁerﬁ%ﬁalsﬁﬂﬁh thé g8flotacomeriict ed
in Fig. 6(b). Atimng citcuit 332 responds to each application thereto of

the horizaojigpal emASmittenad réceivetingy Why el VT setshepdtiltdiing appard@sZalonavert
an enabl e signal and a clear signal” for a counter 333 relative to each

ot her and dud toitlse presehceicdia obstazle at the dikies thd dadrey m%di@t&bwéﬁ b?r the

tall of the enable signal as shown in Figs. 6(c) to (eg). cl ock oscill ator
334 | ~  writing in the channel information storage part of the monitor-side remote
25 control signal receiving means the information on the selected channel
determined by the comparison of the audio signals. By this. the channel to

be switched to can be determined correctly by the monitor-side remote



generates a clock of a frequency ( 14.31818 MHz) four tines higher than the
frequency of a subcarrier. The counter 333 counts clock pulses fromthe

" clock oscillator 334 all the while the enable signal fromthe timng
circuit 332 is high-level, that is, during every period of the horizontal
sync signal. 5 The latch circuit 335 | atches the count value of the counter

sync signal . 5 The A count val ue e
the- nunber IR, gigial) BEe A niaieyhienthe MeddlHin e Winof eortrdly
syne si analsigdal Ahemtder hoa HELAtY ACchdiRie? ub/doivl BIABAWARM Hedightifes| O

every kind o onpari son part es a c to~see

whi ch of t 1 r t Qre gyl | Qirdctt idlebteds
with the cgﬁﬁt @ggﬁi&gl ﬁme?ﬁ“?ﬁe\fﬁgﬁ% %uﬁll%ﬁ% %r%bs%lne t!)}l¢ gé;d;ﬁ%t‘gﬁ and
sets in a raginglep (B3 pettnifs ¥eAGkti6RSHF ithel RS B | MONitoflinpatthe dsdlbgeldi nd
of video format set in the table 338 in correspondence to the coinci dent
Teferenge thamneyal ue. The contents of the register 338 can be read out
fromthe control part 37 via a 15 signal line 45. Fig. 7 shows features
(nunber of scanniWgth ithes TVurshahnef ﬁlé@@ﬁgvgtam@nﬁimﬂtdrhggSmdth@dsaﬁdni ng
schene, frame frequency, field frequency, aspect ratio of display screen,
repetitive dppaaamicucobrdingi tonthal fetlanaspegt cvferthbcPkemmcimwmbrf,rsimency)
of video formats NTSC-M and MUSE used in 20 the analog terrestri al

br oadcast i npincidlea8ibetv@en, thé2liersigrialsds detedtod B3Scolingating theofedtwmsesi ng.
The video format detecting part 33 detects the video format based on the

di f f er ence ofrthefefregpency ispectragiiuspossitfle boraczourately ruamtomthevéhiarmel ©fone
of the above-said features. That is, in the case of counting the clock of
the fréQuerthg BS1digitdl1Broddcastingrot thedike ghewhidhit s difiecislotoaprovddef or
one hori zont al sca_nni.ngEgeri od, the count value is about 910 for NTSC-M and
480i , aboutsyazhrénizativsEbetwicero geproditeed: audi® dorthespprtaal theollV setsandr
720p. Accordingly, by presetting these nunerical |6 val ues as reference
count val uercproduce@lala&beomdm part ofstheaefeneneetunekt ect the kind of the
format of video displayed on the display of the TV set 1. The renote
control signal receiving part 34 is a unit which receives and identifies
the signal emanating fromthe renote control signal 5 transmtter 2. Since
the infrared signal emtted fromthe renote control signal transmtter 2
usuall)f pr agfalées whi | eé;tg eading out to sone extent, the signal fromthe
r enot eléontB@el Begarption fVHESD can be received easily by the renote
control signal regeiying rt. 34 pl aced i .ne vicinity. of the renote
control of gnal 1 88 ¥i e ok diafratt illusliating an Endhodingean of i, Presento
cabinet of .the TV set 1 ). Referring to Fig. 8, the renote control signal
recei ving pAYEMHBANconprises a Light receiving part 341, an identifying part

432 and a channel,) nb q 1ol a0 31 OhAREVRRY bt A43maHa% drtAUl'sibREEirth BHiaY |

341 receives the
Fig. 3 is a block diagram showing the internal configuration of a

20 reference tuner.
Fig. 4 is a block diagram showing the internal configuration of an
audio comparison part.
Fig. 5 is a block diagram showing the internal configuration of a
video format detecting part.
25 Fig. 6 is a timing chart of the operation of the video format detecting
part.

Fig. 7 is a diagram showing features of video formats NTSC-M and

10



infrared signal emtted fromthe renote control signal transmtter 2 and 15
converts it to an electric signal, which is provided to the identifying

" part 342. Based on the signal pattern represented by the electric signal,

the identifying part 342 identifies the operational content instructed by

the user with the renote control signal transmtter 2, then determ nes the

channel to I’bﬁé?ﬂ'i dddpedtia, aﬁilog%ﬁﬁﬁﬁﬁ% blkbad"cﬁfyt“r‘ﬁ%%ﬁ 480% 1720p and

i nformation d in'the 20 chaninel information storage part 343, ‘and stores

i nformat i on GRTAUdJpied $81BS digiesl iioadeasting, the channel information storage
part 343. For exanple, when having received a signal for direct selection
of a particular qgnrgelis By bldek dWiggranirshegtingathie thRirh@h cohfigirawoe off at he
buttons 24 of the renote control signal transmtter 2 shown in Fig. 2, this
renot e contrepiotéTontelalighgicmcel viagnsurt batloieshe nicnitmingappardths. sel ect ed
channel in the channel infornmation storage part 343. Upon receiving a
signal for switclRigg % lig mrexEMﬂatosplcﬁagadncbﬁranéﬂsttcsf thanneigesibieet o
preceding or 17 ol I owi ng channel through nmanipul ati on of the button 23,
.the renot e monitoringsi gnal receiving part changes the channel information
stored in the channel information storage part 343 to information on the

i medi ately precdigngOas af ddwehartgdepiatinglcontied opmratons obf ¢drelhpanel
information storage part 5 343 can be read out fromthe control part 37 via
a signal line 46, and the stored contents of the channel information
storage part 343 can be nodified fromthe control part 37. The channel

i nf or mat i orBestdviade foaGargyihghOutith¢ {nventtored cont ents unchanged
irrespective of whether the power supply of the TV set 1 is ON _or OFF.
Accor dilfigly, wheRefetripgwéo Elg)plly tife unenitoring gyparatus ageowtingNtot an
channel informatjon storage part holds, the channel information held when
the power Sumbogdiment ofithe present| iayentione denetedygeperallyzbyi 3, isseonnegted
tenporary storage of channel selecting status data obtained hy the, .

moni t or i ng va@,sagkﬂm%, 3 aadd tor B’oﬁeégleoga samplsdpqcsﬁg@@ asrd Hieem@nitor is

i nformation necessary for the nonitoring 15 gpparatus 3. e.piece, of such
preset infdlaed Baar the 1|V set bisocthatikean §9<Eﬁl¥@trewt¢rmm&isxgna}$rfr@m 3

Pl Sl Sano el e i SRS Ao B ool
N
i dent a |r9,cela%ﬁhgﬁ£9§®g %@gei i iﬁr.o:iéf)cgﬁﬁzy& %ﬁéﬁﬁégﬁﬁgaPrigtfﬂs -
EEZ Eﬁggﬁe?%c%?h%IQh 0 $odf\é.l Al]gg Z#cgcr? ' ';Fl h%] sa gSV?% a #r(]iéu‘??poe?ik%gieﬁ[]
o a cont ooutat teiihets f3 FolPuihe, Gh0 aBdio AR IR RaRRpkaRErs, ot °]

unit that cagihP! s THE BiUspBakEd SRpdt atétnifal® 13 are an L-terminal for

20 outputting an L (left) channel audio signal and an R-terminal for outputting

D]

an R (right) channel audio signal. The L-terminal is connected via the
cable 4 to the monitoring apparatus 3, whereas the R-terminal is connected
via the cable 5 to the monitoring apparatus 3. Moreover, the TV set has a
built-in remote control signal receiving part 14 which receives signals from
25 the remote control signal transmitter 2 and controls the ON-OFF operation
of the power supply to the TV set 1. the selection of either one of the tuners

11 and 12 and their channel tuning. An H-synchronization sensor 15 is

11



inits entirety, and is inplenmented by MPU and a control program The flow
of control by the control part 37 is shown in Fig. 10. A description wll
be gi ven bel ow of the operation of the nonitoring apparatus 3 according to
this enbodiment. S The control part 37 starts the channel nonitoring
procedure of Fig. 10 with reading out via the signal Iine 46 the channel

I nf or mat i o FREQLAGHRYTX) sét ar@ddetect e dbanaclofl videonaispayerl onagaopar t
343 of the renote control signal receiving part 34 (step S1). Next, the

control pagHown cﬁ@,glsay {# Brauht ®ibe df3he) TVoséthd! and it wiéteuts ehe tHorizomal of
t he channels stored i'n the 10 channel |ist 361 which is the sane channel as

that indi cggrRd sP%hdthn ¢henvielnityfoft seflyback tramdorner iof the 6 set(btaml S2) .
0]

Next, the contr part 37 indicates the channel information set in the

poi nter p pvites thé adetocted hodronial \sgmct signal goahel monitdti®y appasitug 3t to
recei ve the indicated channel (step S3). This channel is denoted by C(p).
15 I n tshi svigngieacgbde 60hen t he channel C(p) is a channel of the anal og
terrestrial broadcasting, the control part 37 indicates the channel to the
_ground-wave V/ L7Thearemoteineont3dll sigaal hirassmittér 12 nbagi1-a8 shdawmsitr uts s
the analog switch 325 via the signal line 41-1 to select the output from
the audi o soitbrhatic plapaiewasFig. d, Maciorssauttons Ak te24dfay remotsreenitelsef ng
channel, the control 20 part 37 indicates the channel to the BS digital
tuner 323 theaThsesilgmad emits an-isfraned isignal wafter corventingothereia arsignal t he
signal line 41-1 to select the output from MPEG 2 (AAC) decoder 324. As a
resul t, theotresponding toi thiet bittien pressedshyjaalser.ar d heepewer supphebuiéenrdnce
tuner 32 to the audi o conparison part 31 via the signal |ines 42 and 43. On
the otlifler isatodturne®N o5 aﬁﬁ thegpewer qupplydpb the dnviset tlakhe V@Eumﬁ ePRirak

| oudspeaker output termnal 13 of the TV, set are_input to the_audio
conpar i sonbwtiens 22 are: te reonien)l velumenand the changelseleat Byttens 28 agnionr e

i ot et B At o\ BREORS bS5k
(st ep S -channely oclhe mahy PRoBBcIs, Graneed Ot PR TaBaare Jor cairiek
S anal  pr oS8 to RS and bare & OfpBraie corecsendseavi heFraRRRt <
e U P Rt e b Ao, B s R e o
(Do deurce.hes T8, kb IEPARERSHE 4 LBRSAERIATRLBF ieuRE s
gg: g\évl geg(r: ‘%e%éﬁﬁin”gedmbﬁfﬁ?@&’ | Ehe¥ 'Y dehifer AR WA, PR tHE SmBnitoring
apparatus 3 there are provided an audio comparison part 31, a reference
tuner 32, video format detecting part 33, a remote control signal receiving
20 part 34, a transmitting part 35, a storage part 36 and a control part 37
connected to these parts.
The reference tuner 32 is a unit provided independently of the tuners
11 and 12 built in the TV set 1 to receive and demodulate the analog
terrestrial broadcasting and BS digital broadcasting signals on the part of the
25 monitoring apparatus 3. The reference tuner 32 is connected to the control
part 37 via a signal line 42. and the audio comparison part 31 via signals 42

and 43. Upon receiving channel specitying information from the control

12



detected output to the signal line 44-2 and, if not, provides a

noncoi nci dence-detected output to the signal line 44-2. The control part 37
" nmonitors the output fromthe audio conparison 15 part 31 to see if it

provi des the coi ncidence-detected output within a predeterm ned tine
interval (Step SS), and if no coincidence-detected output is provided
within the piaed®? a/igl thedsignak I{NO41) thieerefSfancet igneroBLr sdledtdr thes chhhfel
control to conpare the right-side audio signals of the same channel C(p).
I'n general ,désighdit%dCBzeth;é s?ieef@im%oimﬂtbnhaﬁ@dpahéh ndemoldalatesnacllead the
selecting status can be nonitored by the |eft-side audio signal (L-channel
audi o) al orgudibwighal bhiche agtectéd whanngliand oagpigtasherdemodulated iskgnaltteer e
is the possibility of the viewer selecting R-channel audio that is a second
audi o si gnathe hodicveomparison fpartt B¢ viaglthe ssiganahlities 92 aadi 43, the this
control pan 37 instructs the anal og switches 311 and 313 via the signal

- Tine 4451 texamphetthessigmalrligat42itdensfes ansigokanndlcabdi® Sigmal andntie
line 43) (step S6). As a result, the FFT operator 312 extracts as the
feature parsignakline d3ban Rrebarnel audiofssgnal.e paranmeter of the right-side
audio signal fromthe TV set |, 20 whereas the FFT operator- 3|4 extracts
the right-side alReferdngnsd big.t Be teamatarencd)tunert B2 iefprovided fwithu@e
paraneter. The operation result conparator 315 cal cul ates, the degree of
simlarity testestrial wawe\6Ad anslogatunarnitl, e sediordaredulating partr 32 aeBSe
feature parameter, and if the ' S degree of simlarity is below a

pr edet er ni rdigitahrtuses 323 and an paategyidelyr32Y.ovilbesterrestrial wave V/U

coi nci dence-det ected out put, to the signal |ine 44-& and, if not

, g
noncoi ABi deanadogduaer &2 loselestively raeciiegrthat ongeot VHE and WhH .cganpﬁlm 37
moni tors the oytput fro e audi o conpari s art. 31.to see if _i vi des
the coi nci dwhich E%tw@pé?eé)[hmaﬁevﬁqmr&p Pag 3dcV iz thé signal nfo4i1ni-e'ro he
(Step S7), and if .no coincidence-det ed output, i,s prqvided within the
bredot or i DRE HEE0RD FATL{BE GIeT il dsnaProvidgds 0] e dstrsagh Uity

oal LQexp?‘E?éq?ﬁo&%n%B%gﬁfgéﬁ, a ;tﬂ?fmtlfﬁ) HmoT 8&6&?&@9@2@%@%‘ -
Lgﬁ?f‘é?; ho At SebRk AETRF; S1SEER el ﬁbﬁiaﬁfpﬁtsﬁﬁéR@eeraeﬁﬁfééﬁﬁériéﬁgféids
(he pof i er st MBS e Ao VIO 28" AL Mgt Ui
the channeiday 13 BIARER Sl @ves FesetlivRdHels BPE B BRA bBdEsL o e
oi nei Aencel e Ui, 1231 recRfvey il GRS BRDhARids SinfOl SEECTHAR by the

C(p) as thgccgﬁgfr]lﬁ@ﬁmm Vigthé Ragmal l gt@ﬁg@l he %ﬁ@ﬁgﬁavtﬁ&h R turef

updates th informatron in nne mat fon st orage pact 343

of the rency RraSolitd b ot MPEGLO0RlC0) gt 324 azzs\'gmb hBkp5mREl aRdaRheut

t he channel term ned as descri bed above (step S 12). The reason for this

i's thapgt h%e@@?l@f*@mr&@rﬁbﬂafbté@@uﬂﬂﬁ @Ig'r{dlﬁéfl@ue %E@cim@%}mlﬁﬂﬂ'} a9 oUgsEsVi ng

part 34 does 2 not always coincide Wth the channel received by the TV

set 1. | ncitjerdethbiulatéd pighte apldalefekidendwdioedianlsstootirdanaloghewitohrans,

informati on storage part 343 is the sane as thé information of the channel

det er m ned "Fise hgalog switeht325 s¢leetscibiet right-pamnt le¥sideyawdiot signdit from tHatt he

channel 5 information stored in the channel information storage part 343.
Next, the qomiobtheanticddenratidating part G622 ambtlss MPBEB2UAC()E3 24 gvtathl i ne

45 the video format-detected result obtained in the video format detecting
part 33 (stieppscifddd bihthevtdrtrof panaB7denetticesignak line 4 bdd and oufputs the
25 selected audio signals to the audio comparison part 31 via the signal lines 42
and 43.

The audio comparison part 31 calculates feature parameters of the

13



the video format detecting part 33 is the kind of video format of the
sel ected 10 channel currently displayed on the display of the TV set 1. And
the control part 37 generates one piece of selected channel data and stores
it in the storage part 36 (step S 14). One piece of selected channel data
contains the informati on on the sel ected channel, the video format-detected
result and I r 7 i

auldfo t@;%r{/a??ﬁn{;%ﬁﬁon%%%%sg%ﬁﬁgFggfﬁtﬂ teRRihall 13”8?%1&?"[2\/1?% 1 see

regular tinme in e out put 1’0 conparison par

if it contiyixeRe egbmtz}'aﬁa5Qﬁd%hﬂﬂﬁégﬁ?§ﬂe€§’s%tﬁ@ |10 ﬁﬁgﬂgﬁtam‘p of

When the user 1s watching the same programw t hout ¢ angln

the TV set the &P&eﬂ@é't@m@?%%é%e p:ﬁghalf”hn@% add 98! Ridt Herhdifes the
coi nci dence-detected signal, and 20 consequently, the control part 37 stays

in step S Hegréd ofemikeity chanaRs theefetitar phravhetens oT\thé Bothnpup erlib ng

the renote control si gnal transmtter 2, however, the audi o conparison part

31 stops oyigndls terebs @@teaﬁngewﬁedﬁéreﬂieeduakglfﬁim theo T Viedeg Cl iddinéides NO
in step S15), the contTol part 37 returns to step S 1 and repeats the

. above- descryible dheraacks Srom, tHehrsfeloncRbtuteir 3211 nThe ricsaltsof deteedoahey ke .

The signal emtted ti~omthe renote control signal transmtter 2 at the

time of chaudimgonhiparismmpett 3 i peovidedetiala signatdiriev4d tbythereonteoigpart
control signal receiving pan 3-4 of the nonitoring apparatus 3, and the

contents o087t héThéaudid ¢orhpansonoparstdl agespas tthasfeatnre pacmhetbrvmf the

i nformati on about the swi tched channel. Accordingly, the control part 37
reads out ubdicbimmad) its ffequency spevtral oonfigaratiemnel i nf or mation storage
part 343 (step SRreé) then sets the pointer p - 5 accordingly (stecg

and sel@ the cha emIQg))tanlgtme thieaaudio sompacisonopartndhiis qromide Meph 83)
by which the channel C(p) concerned is determ ned as the currently sel ected
channel wi ahaloghswyitchesBeli and B.13THET epevators 3 12eand 3d 4yjandhan opetitionn of
hi gh probablllty is that the signal fromthe remte control signal

transm t t eresulhgomparatarndks.f ailhetanaleg switele 3d drinputsctheres thﬁorlght;rmd
receiving part 34 under .the influence of an obstacle or the |ike,

descri bed andionsignals ifigmahealeudspeakear ouiputnternynals 43 @ﬁ)&m Toht

permts fast ancj accur e |de |f|c tion of channe| sel ect on the TC
Sot 1 and Bek botiadhesa elen ﬁheﬂ}ﬁiﬁld@ QuegIofs '@mm?)@dé%x

channe]_is bejing dis 15,1 nci dent t he sent not
i it speemrpgmry%tf %éh%b%g’ealdgﬁlérf)bédt‘e atlects b'ihe leibside avdice:
additions and i fi an be as_des rlbed e, ip the
2bove the enaliram,fiecine FapRpidechas At Rudi Stanalde bk ghesked. o 12
built thergi.n has been.exenpl,fi asth T to be 20 nonitar
i'nds and. HinGeiaogs SRiEh: i the Tt Sasrdforos P wheeaS ien e FighFsiddiom
Wth the jif Of | t | S i ble
Lo moni t or SIS Peeiied B e?®%0%@eaﬁé?f§ﬂ-%¢€§§?ié?F%dlofrbf?h@q ?%P@gii use
of STB (Se h ker
of the TV éseg&gg&g& %S %?@‘?‘ij gﬁlg@g)ef%}?e\éﬁeke?a en OW’II {)Bgl}%wﬁéll? Zﬁ%’gaker
out putyj er E‘Fﬁabgéﬁat& g 1'238é‘xlfﬁﬂp8°£ ?é&'&dﬁe#ﬁ%n@f&ﬁ?fdﬂﬂéaédﬁﬂ diBRdI fed
recei ves e | otidspeaker™ out pu m Ccrop

thereto via the analog switch 311, and provides the resulting feature

parameter, as a feature parameter to be checked, to the operation result

comparator 315. On the other hand, the analog switch 313 inputs thereto

the right- and left-side audio signals from the reference tuner 32 via the

25 signal lines 41 and 43. and when the left-side audio is specified by the
control part 37 via the signal line 44-1 to be selected, the left-side signal

from the signal line 42 is provided. as a reference audio signal. from this
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23 In the case of applying the invention to what is called personal

audi ence rating neasurenent that detects which person of the sanple
househol d is watching television, the renote control signal transmtter 2
can al so be used as a conbination person-identification-signal transmtter
and ' S TV renote control as proposed, for exanple, in Japanese UM Appl n.

No. 73046/ 9§na{§§’ ;ﬁﬁ*’t?hm&th@ FF ’P%ﬁi&aﬂdﬂ‘@m,!wﬁ?ﬁeﬁ‘e‘ﬁs aPREM ERE 'r%}g%tide hudid s t he

TV set using t ared renote control signal transmtte ut also to a

TV set usi ngnécified 1& heTRIRtERThe Mgl dde! audioRsghdll Rbm the Sipaat R 43 ign

AV-TV set with external input termhals so that Tt 10 can be~used also as a

moni tor of provided d9Reréfepsricéehudio signdlato Mé T wpRthtort B &4 2P MR W of
the present invention can be adapted to determne first the source of video

~actual |y di gpesmtefi 304 pérforhiys & fist Fouried trarisfoha ebthe refefercebandidesighahg

wave, proceed to channel nonitoring. The source of video displayed can be
- froni tor ey bfedithemstot via thed adlal soiaded 185 amd Provideat drd rékultiag8ietitare

specification, for instance. Industrial Applicability As described above,

t he channel paeimeterrngs at @feenvenicatuienparaendted tartst shpeked,ud tucopdiatipr o
the present invention are useful as a TV channel 20 selecting status

noni t ori ng resufiiodomparatopad 1. usTheiaperationtresult eomparatet 346! ealculagesting us
of the TV placed in a sanple household for TV audience rating survey and as
a net hod andegmaeaofisimilaity deteeennihet featitengaxadmetee toi be chkokedtfrom tie ch
video of the selected channel is being displayed; in particular, the
present i nvERT gperiators3i 2 andehtaeferepice deatuse pavametart frorh thelFPT apgrataet us
for nmonitoring the selecting status of a nufti-channel television capable
of recdili n@l& andl wkendbeodegnesaol similatjty sxeckeds aaprddaternainess thrieshold
broadcasting and BS digital broadcasting, with one 'CV set. 24 CLAIM5 5
1. A TV chavialdle, $h¢ comparatarapiayidosiat eoingidanserdeteatsidcautpig rioi thescanteol
channel being actually_ recejived by a TV set which has at |east one builtin
tuner ( 1 |partd7 wiwda vignalding 44&“ andotfinaly pseydss ar rercaiacidanoesdetecied f or
receiving and identjfying a renpte_control signal froma renote control

si gnal tran@wiputde tbg)coagr@lmﬁwawaﬁl@esm@ heverd4-2 uni ng status of said
built 10 in tuner_and which provides yideo and audi o sigpals of the
currently sel ect cBhe e Tornat ebeting Halt 53 deastyesxERr tﬁ%s@éé@i Qethe

31 gnal 161 onheH7BniaLBe SEna GFicefahhy theansnc: Seioghd ST GEREV
channel bel g [ ecglvedy DY, Sl TVo1 B, el esf08 HEosRfl Sykd Lidhal 15 RBARY
detect the kind of the format of video displayed on the display of the TV set
1. Fig. 5 shows the internal configuration of the video format detecting
part 33 and Fig. 6 its operation timing chart.
20 Referring to Figs. 5 and 6, a waveform shaping part 331 inputs
thereto such an output signal from the H-sync sensor 15 as shown in Fig.
6(a), and shapes its waveform, outputting such a horizontal synch signal as
depicted in Fig. 6(b). A timing circuit 332 responds to each application
thereto of the horizontal sync signal from the waveform shaping part 331 to
25 invert an enable signal and a clear signal for a counter 333 relative to each

other and outputs a set signal to a latch circuit 335 immediately after the fall

of the enable signal as shown in Figs. 6(c) to (e). A clock oscillator 334

15



bring said audio signals fromsaid reference tuner and said | oudspeaker of
said TV set into coincidence, said reference tuner being capabl e of
outputting an audio signal of an arbitrary one of a predeterm ned nunber of
20 channel s; wherein said step (b) conprises the steps of (b-1) when the
audi o signal fromsaid reference tuner does not coincide with the audio
signal fro ' ' , ] ' 1S al - uner
gbﬁéf e%ﬁ‘&é@ﬁ?éi‘(‘?’ fx‘%ﬁggﬁgﬁ(w.ﬁ% 8 Wk?%wtlﬁgﬁ%@e‘? tﬁé‘:‘ri]%hé

fromthe channe eterm step (a) 2~ to anot of the

mthe f ! . Orte
predet erm feduRMEDest af sutaet.> Wﬁeac&m(?tgg%yz»gboeﬁ%%wkt plilsed! floRPthe

audi o signals clde wth each other; determning, "as
cu~-~~ent | ¥loxkl B5¢iAt6P33aeall theewhllanhe! enatﬂ@'signhllﬁ'ﬁﬂnbﬂﬁesﬁhﬁnggfi%ﬁg;e

tuner at the tine when said both audi o signals c0Oincide again; a

storing i n332qrsalqgh%%$, {h3)is séhdagaserh guridd ddtthe deori2omtah 8yhofspgmat i on

about said channel” determ ned as berng currently tuned and the 5

“correspgpndThe fatdte cirelidy 335 ilateches thd RouhY valee 0€lthe &oveitémny3 ftah¥liming
nonitoring nethod as recited in claiml, characterized in that: said nethod

_further coppthedatchhsigniabdrdre) thef tiddhgatitagt 33 t0 haldithe murmbemef cddcki deo
di spl ayed on said display of said TV set, and 10 the kind of the video

format detpalsed generaied duripg(eachi perdiddaf the hdrézomtabsyad-sigrainel Adabée t o
be stored In said storage nmeans in said step (b-3). 3. The TV channel
sel ecting 38athes poestored tigersin odefesenee icoadt ivalut fomeXeryHandcoevides in
that said step (c) conprises the steps of: (c-1) detecting a horizontal
sync si gnaforapgtl. i ed tcomparison spady 387 smlesla Theskt to (see2)whivhntoifnthe he
period of said horizontal sync signal detected in said step (c-1 ); and
(c- 3) ldet ereferénug comntkvaldesistered ihathestabled 336 deoncides emithythdicoping watuen
sai d display on the basis of the count value obtained in said step éc-Z).
20 4. The meldchmtirelatehl aireuihgd3St withssomaitolerangerandisétsin aaegister 338¢1 ai m
1, characterized in that: said step ép) further congrises the step, (b-4) of
a

writing i nioanchacknresudiytinformation éndiopting thet kind-ahvideo derraatseleln the sai d
step (b- 2)taibrl]e %38 in correspondence to the coincident reference count value. The
contents of the register 338 can be read out from the control part 37 via a
15 signal line 45.

Fig. 7 shows features (number of scanning lines, number of effective
scanning lines, the scanning scheme, frame frequency, field frequency,
aspect ratio of display screen, repetitive frequency of horizontal scanning,
vertical sync pulse frequency) of video formats NTSC-M and MUSE used in

20 the analog terrestrial broadcasting and 480i, 480p, 720p and 1080i in the BS
digital broadcasting. The video format detecting part 33 detects the video
format based on the difference in the repetitive frequency of horizontal
scanning which is one of the above-said features. That is, in the case of
counting the clock of the frequency (14.31818 MHz) four times higher than

25 the subcarrier for one horizontal scanning period. the count value is about

910 for NTSC-M and 480i. about 424 for MUSE and 1080i. about 403 for

480p and about 318 for 720p. Accordingly. by presetting these numerical

16



channel information storage part; and 25 said step (a) conprises the steps
of: (a-1 ) determning the channel to be swtched to on the basis of the
result of identification of the signal received fromsaid renote control
signal transmtter and the currently 26 sel ected channel information
stored in said channel information storage part; and (a-2) witing

i nf or mat i o, a3 ks rERerefc@ eBLintehRiey itethd thbieidb0stiels passiblé fo detsttahannel
i nformati on storage part. 5 5. The TV channel sel écting status nonitoring

met hod as ngRHtofdhiTosmat of Vided digplaped oadherdisplaly ofihé Feset(h-1) is a
step of calculating the frequency spectrum of the audio signal fromsaid

reference tuner gk féraofe eanarot sigmlatecoiviag pdre 3dudi @ uniigmdiich recesesd

| oudspeaker of said TV set; and conparing the both frequency spectra to

t her eby detagidmi identitfiishehe 18ignaln@manatingdifomi ghel rémote sgodtroéf sigrale
tuner and the audio signal from said | oudspeaker of said TV set coincide
‘with eafh otdrsmiter 22 TSindanhel indiedredt sigoak teatittedmbrein athiengempteacantol ( 3)
which identifies the channel being actually received by a TV set (1) which
_has at | easfigmaletrbngrhittém?2 tuswally{ padpaghegs swhileTsprdadieng @ubtte sameredtest, gnal
receiver 15 nmeans ( 14) for receiving and identifying a renote control

si gnal f r orthe signadtfeomother rematiegeantrol sigeal traasmitter 2raanche rectived gasily
channel tuning status of said built-in tuner and which_ provides video and
audi o si gndiysthe remete gontiod [sjgnalneaceiviagnpartt# plagedimghandcipity of the

| oudspeaker, respectively, said, apparatus conprising: 20 a reference tuner
{32) capablremstte conpualtsignalarecgirnng pargi4 obthend \aset dr(dey example, an the
predet erm ned nunber of channels; audi o conparison nmeans (31) for detecting
whet hetOor cabinatiod thedl'¥ sstdnal from said | oudspeaker of said TV set and
the audi o signal fromsaid reference tuner coinci fle,with each, ot her; §~
moni t or - si de renaferdngri® fggrhal thedemate seatrel (signak seceiving parg 3dhd

identifying a signal fromsajd renote control sjgnal tra itter to

det er mi ne CcoEpHsemallighirresqivipgspart iy %I@Wg”!ﬂg@@ﬁ 2351 an(ﬁ@rﬁwn%ans
(37) which: gontrols the channe uni status of, said reference.tun SO
that the odR ﬁti%%@l’a@eaﬂﬁﬁogégnpafﬁ@olhg Eefeiving part 331 receives the

infrared signal emitted from the remote control signal transmitter 2 and
15 converts it to an electric signal, which is provided to the identifying part 342,
Based on the signal pattern represented by the electric signal, the identifying
part 342 identifies the operational content instructed by the user with the
remote control signal transmitter 2, then determines the channel to be
switched to, if necessary, by reference to channel information held in the
20 channel information storage part 343, and stores information about the
determined channel in the channel information storage part 343. For
example, when having received a signal for direct selection of a particular
channel by the user through manipulation of any one of the buttons 24 of the
remote contro!l signal transmitter 2 shown in Fig. 2, this remote control
25 signal receiving part stores information on the selected channel in the
channel information storage part 343. Upon receiving a signal for

switching the currently selected channel to the immediately preceding or

17



remai ns coi nci dence-det ected; when the coi nci dence-detected output fromthe
audi o conpari son neans changes to a noncoi nci dence-detected output, 5
switches said reference tuner fromthe channel determ ned by said nonitor
side renote control signal receiver neans to another one of the
predet erm ned nunber of channels in a sequential order until the channel of

sai d ref er qRagwikdehdrel RMheOhah e SEIEDERoh 2T TheRIDY IS

audi o conpari son ans; d nes e currently sel'ec annel ,

10 channel scyglefickiyihissh Rhahges (heBRAREP A MifTatl A AN e Shirl

from said audi o conpar nmean econes the coinci de etected output
agai n; and iRfdors § 393¢b iHFrAnAAGH dnnthiedin Medidtely preciipng opal d

tdage
channel determ ned as be?n currently selected and the corrésponding tine

i nformati orfpllandngSclsdmiclge TReTontS®s dPthechahhel IBfcnsaids sestagBapae!
data provided fromsaid control neans. 7. The TV channel selecting status

“noni t or §ng 3agpaartbes résd baciffes the ebairol parcBIr et grdigaal linet4Bit andahe
apparatus further conprises video format detecting neans for detecting the

_kind of thgtdredr@intehtsvofieee dhamh@lyi@%ﬂﬂaaanmm% patB4 dtas dedmbdified ;
y

and said control neans adds the detection result sai d video format
detecting fesnstheocsnirdl pated?ed-THeohahnelaindoratibhestdvagd paneB43dicddsi ng

status nonitoring apparatus as recited in claim?7, wherein said video
format det ¢i3t stogedwmmentsnpnélertzeds inespacgivel oflevisethenghogmower $uppB3df f or
detecting a horizontal sync signal applied to 25 said display of said TV
set; a couthel '\ 388) if @NamuOFiFng Abeomkinghd wiier thee powier snpply of tiee TiNgnal
detected by said sync signal detecting neans; and format determ ni ng neans
(337) 10r det drisi nirngd t@¥, khedchannehdnfermationfstatige padduwlds the aghemneh
said display on the basis of the count value of said counter. 9. The TV
channel selisformagion heldwheni therpowensppplatwas dsrnedsOfEdlash cl ai m 6,
characterized in _that said nonitor-side renote control signal 5 receiver
nmeans conpri ses: Thgarstetagenpariedb ois swsedaler pempqrang) storagehi eh changel
witten the information about the currently, sel ected channel detected by
sai d cont r 8¢legtiagsstatusddata obfamed by dheonopitoringzapparatus deart fomstogage
channel to he switched to and witing.information about said determ ned
channel i nofavarionsnpigcasnicdr paesesn iIRfasmajomn apecessaryl oforTike TRQnitaring

Th bl 3 s BPRATANEy b DG, PISCS O Ui Brest FMGTaNen.ha L5t O el -1 n
channel ¢ unnpisel B onitoriag: e ot distore f s FHawd EnFided) which
dermodul ati COntains all receivable channels (Channel 0 to Channel n in this example) of
analog terrestrial broadcasting and BS digital broadcasting, every entry
having stored therein information about one channel. Based on this
20 channel information, the control part 37 indicates channels one after another
to the reference tuner 32. Incidentally, a pointer (p) 362 in Fig. 9 indicates
that channel in the channel list 361 which is subject to monitoring next, and
takes a value in the range of between 0 to n.
The transmitting part 35 is a unit from which the channel selecting
25 status data stored in the storage part 36 is sent to a center, not shown, at a

predetermined time.

The control part 37 is a unit that controls the monitoring apparatus 3
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15 neans (322, 324) for denodul ating right- and | eft-side audio signals
fromthe output of said nonitor-side tuner, said plurality sets being equal
in nunber to the kinds of said built-in tuners in said TV set; and a first
anal og switch (325) for outputting therethrough right- and |eft-side audio
signals provided fromsaid aud| o denodul ating neans in that one of said

plurality of jgd eﬁﬁ?étr\{""%hﬂhl bﬁté%P' bﬁyh«ﬂﬂ!}daﬁ&’"& EBhH‘fST?Fll?g{Qr?ngr SPhé

audi o conparl son means conpri s a second anal og switc

sel ecting ¥Rl oftRdnflol Hyd flfec élttﬁ%eskﬁﬂdb q:lgnabs taken out from
s o

| oudspeaker out put term’na d TV set whic specified by said

control means; aA desétiptiéh %illsbetgwelﬁ @e?éwfﬁth%ebgﬁtah%@l dhee AIvHiRIrif Og ght

2~ and left-audio si gnhal s teom said reference tun which is specifie

sai d contrgb ARANS 3 #cdordfiig peiisepibddidantf or performng a fast Fouri er
transformfor the audi o si gnal havi ng passed through said second anal og

“switch;5a 29  s@hencomtpel phetr 37 Jitdits the obanhel mmt@nﬁg?roEedure ef Fig.
transformfor the audio si gnal having passed through sard third anal og

. swi tch;  andOawithnreadin @ out 3lid)the wigeainiiae id@thid ehape¢lainformation! (debwtedi d

first operator and the operation resul t by said second operator and for

provi di ng bigexystpred dnnthe chanhel dnforheatiien estorageopap 3480 of ath¢ combte!

means. 10 15 20 25 30 . A3[ R AS9. An e. ALy. Al "e. ALy. AfsR AL. A

9.Ae. AL?. éohtréh&g%&leeééihzm@par%&(@t&pesp) eNakt,ytheXiontfalypakt 3 7/5cty thé 3

y. AlLy. ALy. ASLy. A& A Ly=NP" T=c#*k [

<G+x} xsni dpdjmtaf c;a](ﬁé]!):abc&]atail daldeocdtes]thal oakcof ¢thé¢ chianaktaktorkdainc tiea) ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c: a] cRa! x UNBV2

2CZ} xsH) d_zhanfelalista} 6 hjw cthpcmma]oimpua] aalthaf iredicafedaly dhe ahaaheh] ca]

caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal H Z?#d1 }

&t 1" # #uidfesinasiondx readpohjn alepaPl 4ptep] 93).ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cc]ica] cal ca] cal $$09BBO6EAREKEM " " (H( ((**[***

t<tttiz, | --=, }&I@m he) eentel] pantcy] sdicatesdheghasinghjintqroagtion sef unjhey] caj

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ///0R000811112N833345| 5555
B667P88839painter s ko dhe] prfm]cca umrciéé cpctiiec signal dije 41lc3] capsiEEc ] bh] ca)

ca] ca] ca] ca] cagi]séa] cal] cal ca] ca

<o<<<$ n apn m}éﬂ«. ﬂﬁ]&ﬁh@@}@apc@quda@)eﬁ(@ai calc
oLeal salcaleal caleal el sol colieak aalcd) 60lra) sahanherbrale shepleahealag 7o

ES?ALT}CETQQT Zcfé%@%} i & g]@é]o%]@g?gg]qﬁg oL R R Bt BrovasTra o)
o] ooy o Rt B o R AP N ThE S T T 2 bE R B RsiRk r]ai«.»éa&ﬁfqﬂrza] :
o oarangas, “éé]tbéféégﬁcé] REIAENCE SAkECIRELERMENOM (R GAS HBUGRkEY °2l ©
13) 74 xoni HES 32 ?”’W]’é?%ﬁ ééiffe%]‘%%]%' ital brondcasting channel, the control
Teajeatbart ﬁ'?]f]‘ iR He phama ot el B Dl e frﬁ@ﬁ}c (Dl el aplce] o
Lol Gl &R tMind instructs the analog switch via the signal line 41:1 o select the .

a] ca] ca] cag cajca
] ]ca] ]ca] ]ca] cﬁ‘]ﬁ cal c&?l] Rf‘} cg]e(](@?b; é%]'ﬂ(?g? c%wc!a][ g%& ‘ggﬁﬂgg]t&?gg?ﬁh gg] c!a] c
a] ca] ca! G'yie#hulty signals are sent from the_reference tuner 32 to the audio
k/ w} xsnid Z] ] ca] ca] caFca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] gghpatiedhGire 3licehchkcsbAal WREY YDy ¥Bxs rmﬁiﬁb]cﬁﬁ&ﬁahﬁa] kftca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] cal c25  Nandittidhtrside audio signals taken out from the loudspeaker output terminal
?D} xsni d_Z] ] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] cal] ca] ca] ca] ca]
ca] ca] ca] ch} of]the] W] set]Icajeciapualo ah®audio comparison part 31 via the cables 4
o5DDT1P, z} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] awd 6a] ca] ca] ca] ca] ca] ca] ca] ca] ca! Z6enG&X
US+wW\ b} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! bnG&X
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US+wA b} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
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signal line 42) (step S4). As a result, the FFT operator 312 extracts, as a

5 feature parameter to be checked, the feature parameter of the left-side audio

signal provided from the TV set 1, whereas the FFT operator 314 extracts

the feature parameter of the left-side signal of the channel C as a reference

feature parameter. The operation result comparator 15 calculates the

degree of similarity between the feature parameter to be checked and the

10 reference feature parameter, and if the degree of similarity is below a

predetermined threshold value, the comparator provides a coincidence-

detected output to the signal line 44-2 and, if not, provides a
noncoincidence-detected output to the signal line 44-2.

The control part 37 monitors the output from the audio comparison

15 part 31 to see if it provides the coincidence-detected output within a

predetermined time interval (Step S5), and if no coincidence-detected output

is provided within the predetermined time (NO in step S5), the control part

starts control to compare the right-side audio signals of the same channel

C(p). In general, in the case of stereophonic broadcasting, the channel

20 selecting status can be monitored by the left-side audio signal (L-channel

audio) alone, but in the case of bilingual broadcasting or the like, there is the

possibility of the viewer selecting R-channel audio that is a second audio

signal. In the control for the right-side audio selection, the control part 37

instructs the analog switches 311 and 313 via the signal line 44-1 to select

25 the right-side audio signals (cable 5 and signal line 43) (step S6). As a

result, the FFT operator 312 extracts, as the feature parameter to be checked,

the feature parameter of the right-side audio signal from the TV set 1,
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comparator provides a coincidence-detected output to the signal line 44-2
and, if not, a noncoincidence-detected output to the signal line 44-2. The
control part 37 monitors the output from the audio comparison part 31 to see
if it provides the coincidence-detected output within a predetermined time

10 interval (Step S7), and if no coincidence-detected output is provided within
the predetermined time (NO in step S7), the control part increments the
value of the pointer p by one (step S8); if the value does not exceed the
maximum value x (NO in step S9), then the control part returns to step S3
and repeats the above-described processing for the next channel subject to

15 monitoring in the channel list 361. When the value of the pointer p
exceeds the maximum value x (YES in step S9), the control part sets the
value of the pointer p to O (step S10), then returns to step S3, and repeats the
above-described processing for the fist channel subject to monitoring in the
channel list 361.

20 On the other hand, when it is found in either one of steps S5 and S7
that the audio comparison part 31 provides the coincidence-detected output,
the control part 37 determines the channel C(p) as the currently tuned
channel (step S11). And the control part 37 updates the channel
information in the channel information storage part 343 of the remote

25 control signal receiving part 34 with information about the channel

determined as described above (step S12). The reason for this is that the

channel received and identified by the remote control receiving part 34 does

21
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line 45 the video format-detected result obtained in the video format
detecting part 33 (step S13). The video format-detected result read out of
the video format detecting part 33 is the kind of video format of the selected

10  channel currently displayed on the display of the TV set 1. And the control
part 37 generates one piece of selected channel data and stores it in the
storage part 36 (step S14). One piece of selected channel data contains the
information on the selected channel, the video format-detected result and the
current time.

15 Next, the control part 37 monitors at regular time intervals the output
from the audio comparison part 31 to see if it continues outputting the
coincidence-detected signal (step S15). When the user is watching the
same program without changing the channel of the TV set 1, the audio
comparison part 31 keeps on outputting the coincidence-detected signal, and

20 consequently, the control part 37 stays in step S15. If the user changes the
channel of the TV 1 by manipulating the remote control signal transmitter 2,
however, the audio comparison part 31 stops outputting the coincidence-
detected signal. Upon detecting it (NO in step S15), the control part 37
returns to step S1 and repeats the above-described processing, thereby

25 determining the switched channel. The signal emitted from the remote
control signal transmitter 2 at the time ot changing the channel of the TV set

1 is received by the remote control signal receiving part 34 of the

[E]
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10  signal receiving part 34 under the influence of an obstacle or the like.

As described above, the monitoring apparatus 3 according to this
embodiment permits fast and accurate identification of the channel selected
on the TC set 1 and detection of the video format in which video of the
selected channel is being displayed.

15 Incidentally, the present invention is not limited specifically to the
above-described embodiment but various other additions and modifications
can be made as described below.

While in the above the TV set 1 with the VHF/UHF tuner 11 and the
BS digital tuner 12 built therein has been exemplified as the TV set to be

20 monitored, the kinds and numbers of built-in tuners are not limited
specifically to them. With the monitoring apparatus of the present
invention, it is also possible to monitor TV sets which receive BS digital
broadcasting or the like by use of STB (Set Top Box).

Although in the above the audio from the loudspeaker of the TV set

25 1 has been described to be taken out from the loudspeaker output terminal
13, it is also possible to use a configuration that receives the loudspeaker

output by a microphone.
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73046/93. Moreover, the present invention is applicable not only to the TV
set using the infrared remote control signal transmitter but also to a TV set
using a radio remote control signal transmitter.
In the case of an AV-TV set with external input terminals so that it
10 can be used also as a monitor of a video tape recorder or similar AV
equipment, the apparatus of the present invention can be adapted to
determine first the source of video actually displayed on the TV display and,
if the source is a broadcasting wave, proceed to channel monitoring. The
source of video displayed can be monitored by use of the method disclosed

15 in U.S. Patent No. 6487719 specification, for instance.

Industrial Applicability
As described above, the channel selecting status monitoring method
and apparatus according to the present invention are useful as a TV channel
20 selecting status monitoring method and apparatus which monitor the channel
selecting status of the TV placed in a sample household for TV audience
rating survey and as a method and apparatus for detecting the kind of the
video format in which video of the selected channel is being displayed; in
particular, the present invention is suitable for application to a method and
25 apparatus for monitoring the selecting status of a multi-channel television
capable of receiving plural kinds of broadcasting, such as analog terrestrial

broadcasting and BS digital broadcasting. with one TV set.
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5 1. A TV channel selecting status monitoring method which identifies
the channel being actually received by a TV set which has at least one built-
in tuner (11, 12) and TV-side remote control signal receiver means (14) for
receiving and identifying a remote control signal from a remote control
signal transmitter (2) and controlling the channel tuning status of said built-

10 in tuner and which provides video and audio signals of the currently selected
channel to a display and a loudspeaker, respectively, said method
comprising the steps of:

(a) receiving and identifying the signal from said remote control
signal transmitter and determining the channel being received by said TV

15 set; and

(b) controlling the channel tuning status of a reference tuner (32) to
bring said audio signals from said reference tuner and said loudspeaker of
said TV set into coincidence, said reference tuner being capable of

outputting an audio signal of an arbitrary one of a predetermined number of
20 channels;

wherein said step (b) comprises the steps of:

(b-1) when the audio signal from said reference tuner does not
coincide with the audio signal from said loudspeaker of said TV set,
switching said reference tuner from the channel determined in said step (a)

25 to another one of the predetermined number of channels in a sequential
order until said both audio signals coincide with each other;

(b-2) determining. as the currently selected channel. the channel

19
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2. The TV channel selecting status monitoring method as recited in
claim 1, characterized in that:
said method further comprises the step (c) of detecting the kind of
the format of video displayed on said display of said TV set, and
10 the kind of the video format detected in said step (c) is added to the
selected-channel data to be stored in said storage means in said step (b-3).
3. The TV channel selecting status monitoring method as recited in
claim 2, characterized in that said step (c) comprises the steps of:
(c-1) detecting a horizontal sync signal applied to said display of said
15 TV set;
(c-2) counting the period of said horizontal sync signal detected in
said step (c-1); and
(¢-3) determining the kind of the format of video currently displayed
on said display on the basis of the count value obtained in said step (c-2).
20 4. The TV channel selecting status monitoring method as recited in
claim 1, characterized in that:
said step (b) further comprises the step (b-4) of writing information
about the currently selected channel determined in said step (b-2) in a
channel information storage part; and
25 said step (a) comprises the steps of: (a-1) determining the channel to
be switched to on the basis of the result of identification of the signal

received from said remote control signal transmitter and the currently
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5 5. The TV channel selecting status monitoring method as recited in
claim 1, characterized in that said step (b-1) is a step of: calculating the
frequency spectrum of the audio signal from said reference tuner and the
frequency spectrum of the audio signal from said loudspeaker of said TV
set; and comparing the both frequency spectra to thereby determine whether

10  or not the audio signal from said reference tuner and the audio signal from
said loudspeaker of said TV set coincide with each other.

6. A TV channel selecting status monitoring apparatus (3) which
identifies the channel being actually received by a TV set (1) which has at
least one built-in tuner (11, 12) and TV-side remote control signal receiver

15 means (14) for receiving and identifying a remote control signal from a
remote control signal transmitter (2) and controlling the channel tuning
status of said built-in tuner and which provides video and audio signals of
the currently tuned channel to a display and a loudspeaker, respectively, said
apparatus comprising:

20 a reference tuner (32) capable of outputting an audio signal of an
arbitrary one of a predetermined number of channels;

audio comparison means (31) for detecting whether or not the audio
signal from said loudspeaker of said TV set and the audio signal from said
reference tuner coincide with each other;

25 monitor-side remote control signal receiver means (34) for receiving
and identifying a signal from said remote control signal transmitter to

determine the channel currently selected by said TV set;
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remains coincidence-detected; when the coincidence-detected output from
the audio comparison means changes to a noncoincidence-detected output,

5 switches said reference tuner from the channel determined by said monitor-
side remote control signal receiver means to another one of the
predetermined number of channels in a sequential order until the channel of
said reference tuner is found for which coincidence is detected by said audio
comparison means; determines, as the currently selected channel, the

10 channel currently tuned by said reference tuner for which the output from
said audio comparison means becomes the coincidence-detected output
again; and outputs selected-channel data containing information about said
channel determined as being currently selected and the corresponding time
information; and

15 storage means (36) for storing said selected-channel data provided
from said control means.

7. The TV channel selecting status monitoring apparatus as recited in
claim 6, characterized in that: said apparatus further comprises video format
detecting means for detecting the kind of the format of video displayed on

20 said display of said TV set; and said control means adds the detection result
by said video format detecting means to said selected-channel data.

8. The TV channel selecting status monitoring apparatus as recited in
claim 7, wherein said video format detecting means comprises: sync signal
detecting means (15, 331) for detecting a horizontal sync signal applied to

25 said display of said TV set; a counter (333) for counting the period of the
horizontal sync signal detected by said sync signal detecting means; and

format determining means (337) for determining the kind of the format of
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) 5 receiver means comprises: channel information storage part (343) in which
is written the information about the currently selected channel detected by
said control means; and an identification part (342) for determining the
channel to be switched to and writing information about said determined
channel in said channel information storage part.
10 10. The TV channel selecting status monitoring apparatus as claimed
in claim 6, characterized in that:
said reference tuner is a tuner of the same kind as said built-in tuner
and has: a plurality sets of a monitor-side tuner (321, 323) whose channel
tuning status is controlled by said control means and audio demodulating
15 means (322, 324) for demodulating right- and left-side audio signals from
the output of said monitor-side tuner, said plurality sets being equal in
number to the kinds of said built-in tuners in said TV set; and a first analog
switch (325) for outputting therethrough right- and left-side audio signals
provided from said audio demodulating means in that one of said plurality of
20 sets which is specified by said control means; and
said audio comparison means comprises: a second analog switch
(311) for selecting that one of right- and left-side audio signals taken out
from loudspeaker output terminals of said TV set which is specified by said
control means; a third analog switch (313) for selecting that one of right-
25 and left-audio signals from said reference tuner which is specified by said
control means; a first operator (312) for performing a fast Fourier transtorm

for the audio signal having passed through said second analog switch; a
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(315) for comparing the operation result by said first operator and the
operation result by said second operator and for providing the comparison

5 result as the detected output to said control means.
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