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The present invention relates generally to RF communi cati ons. More
speci f i camomendirs present invention 10 rel ates to accupeimsismigignt i fying
froma renote | ocation t he broadcast stations to which tuners, used
by radios, | tel evisions, and the like, are tuned. ' BACKGROUND
ART 15 The commerci al broadcast industry and businesses whi ch
advertise t hr ougRENREEAURIFRCE SURVEY SYRTEM AND METHOR THERBROR| zes of

t he audi ences which are tuned to particul ar stations at particul ar

tinme Thi s need L marid y Jthr e use of audi ence
2:) > parlt?m pat i gﬁiguﬂ?glggaéfﬁ %%m%‘s rﬁtﬁdlqif’gg’ug] % asked,
ei t her d|rec@@?léFaFﬁenr§E¥i91t“@ou@#/%iﬁu}ﬂﬁﬂﬁiled on @@ughauamw their

tuners,5to i deosi,fy the particul ar stations to which they nay be

t uned. The gat hering of survey data through audi ence 25
participation has many problens. For exanple, the accuracy of this
data i s quesHESHNICAL PEERDe often feel unconf ortabl e about

truthfully ldentlfmengrbeeaécmenuon el Pandra11gy tepRybe currently
eXper'enC'ngc&@“ﬁnxcations. More specifically, the present invention
10 relates to accurately identifying from a remote location
the broadcast stations to which tuners, used by radios,
televisions, and the like, are tuned.

BACKGROUND ART

15 The commercial broadcast industry and businesses
which advertise through the RF broadcast media need to
know the sizes of the audiences which are tuned to
particular stations at particular times. This need has
been met primarily through the use of audience

20 participation surveys. In other words, individuals are
asked, either directly or indirectly through equipment
.coupled to their tuners, to identify the particular
stations to which they may be tuned.

The gathering of survey data through audience

25 participation has many problems. For exémple, the
accuracy of this data is questionable. People often feel
uncomfortable about truthfully identifying broadcast
programming they may be currently experiencing. With
respect to radio, a majority of the listening occurs in

30 automobiles. However, listeners cannot practically maké a
record, accurate or otherwise, of their 1is€ening
tendencies while driving. Accordingly survey data related
to listening in automobiles is particularly suspect
because it is compiled from after-the-fact recollections.

35 Furthermore, the people who agree to participate in such
surveys may have different listening tendencies than
others, and this factor may bias the data.
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Consequently, survey data obtained through audience

15 = participation in the gathering of survey data leads to
expensive data of questionable validity.

Over the years, attempts have been made at using
passivé electronic RF monitoring equipment to remotely
identify the stations to which'tnners may be tuned.

20 Generally speakihg, audiences’ tuners use local oscillator
signals that are related to the frequencies of the
respective stations currently being tuned in. These local
oscillator signals are broadcast or otherwise emitted from
the tuners as very weak signals that sensitive monitoring

25 equipment can detect. |

This remote monitoring technigque is desirable because
it does not require_cooperation'fram an audience, and a
host of inaccuracies and costs associatéd with audience
participation are reduced or eliminated. Large sample

30 sizes may be monitored at low cost relative to audience
participation techniques. However, prior art
methoddiogies and systems used to iﬁplement the remote
monitoring technique have proven unsuccessful. '

The failure of prior art remote monitoring systems

35 may be due, at least in part to excessive zeal in
recording large sample sizes. In general, larger sample
sizes are desirable because they lead to greater accuracy.
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| ocal oscillator signal strength or frequency accuracy.
Conventional’ monitoring equipment may fail to register
some stations due to a weak local oscillator signal at a.
15 . particular tuner’ and may count another station multiple
times at a different tuner. In addition, background noise
- .may cause ‘local oscillator signals at some frequencies to
be more readily detectable than at othsr frequencies, and
this noise may skew ratings in favor of _some stations at
20 the expense of other stations. Still further, the .
accuracy of the survey data obtained frcm ccnventional
equipment depends on the skill and concentration of human
operators. This human factor infuses yet another
inaccuracy into the survey data.
25 o
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Accordingly, it is an advantage of the present
invention that an improved system and method for
‘determining the stations to which tuners may 'be tuned is
30 provided. S
Another advantage of the present invention is that
audience survey data are gathered without requiring
audience participation.
Another advantage is that the present invention
35 gathers audience survey data without reguiring a human
operator.
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audi ence survey o ng large survey samples.

Another advantage is that the present invention
automatically ignores detectable.aﬁd detected data which
might otherwise be included in a survey to refrain from

15 introducing unfair biases into the survey data.

The above and other advantages of the present
invention are carried out in one form by a remote audience
surVey'nethod. The method identifies stations to which
tuners are tuned. The tuners have local oscillator

20 °  signals emitted therefrom. The method calls for .
establishing a detection zone so that local oscillator
signals emitted from tuners located in this zone are
detectable through an antenna of a receiver. One of the
local oscillator signals is detected at the receiver.

25 Data describing the one of the local oscillator signals
are obtained. Data describing others of the local
oscillator signals present in the detection zone while the
one local oscillator signal is detected at the receiver
are ignored.

30

A more'comﬁiété unﬁerstand1ng of the present
invention may be derived by refexring to the detailed
description ana dlains when considered in connection with

35 the Figures, wherein like reference numbers refer to
similar items thtoughOut the Figures, and:
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PIG. 5 shows a flow chart of a data logging process
performed hy a data logging computer portion of the remote
audience survey system shown in FIG. 27

15 FIG. 6 showe a tuning table which is maintained in a
memory structure within the data logging computer portion

" of the remote audience survey system shown in FIG. 2;

FIG. 7 shows an exemplary tormat for a data record
logged by the data 1ogging computer portion of the remote

20 audience survey system shown in FIG. 2; ..

' FIG. 8 shows a flow chart of a compilation pruning
process performed by a compiling computer portion of the
remote audience survey system shown in FIG. 2;

FIG. 9 shows a tlow chart of a compile process

25 performed by the compiling computer portion of the remote
audience survey system shown in FIG. 2; ana _

FIG. 10 shows a block diagram of an exemplary spread
sheet array produced by ‘the compiling computer portion of
the remote audience survey system shown in FIG. 2.

30 : o
_ N
FIG. 1 shows a layout diagram of an example _
| environment within which the preferred emhodiments of the
" present invention may operate. FIG. 1 shows a road 10 on
35 which any number of radio-equipped vehiclee 12, such as
cars, trucks, motorcycles, and the like, may travel in
either of two directions. Road 10 has an intersection
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* FI-G 1 shows a | ayout diagreamof—an exanple ~—= environnment wthin whiich
a preferred enbodi nent of the present’ invention may operate;

FIG 2 shows a block diagramof a renote audience 5 survey system

FIG 3 showswow%mraps that rel-ates desired signal sit'o PODAUSH/O1211 2
frequency range of interest to the renote g audi ence survey system
shown in FIG 2 ~ FIG 4 shows a flow chart of a process
performed by a 10 scanning receiver portion §f“the remote audi ence

s]thrveé I S poréiohN24Nahd f'rﬁn-a%ntarsection goftﬁlbn51§h0\/\5 a flow chart
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rocess perfornmed by ter rti.on of r enot e
gudl ence survey syste&'l g&/ﬁ Y%‘g %‘2 triclude’a #‘%"@@ﬂﬁﬁsz{? eEw
chart of a conplﬂe&qdwdogscoﬁﬁerciamwaby radicoopi other =ignails:,
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FIG 10 shows a bl ock di a am of _an ar sheet array
produced by the “F‘Fﬁg ’fﬁ#ﬁ%‘?"cﬁ;‘en °f t‘[‘ﬂep’r'%?ﬁﬂte audi ence
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envi ronment wit hlfnr diEthglméfot?%” Aﬁ Vg‘i%gn’t’tf;if% &Eﬁf‘e I%fregggﬁt

i nvention may o srmzsem dayensign s limiged oy FY nunber of
r adi o- equipped \atutﬂm,lthosuchkbhhd in ther artt wilksappiéciatie lttmt and

Itg'?e:’lslégt | gﬁy Ui} dE the fea@ﬁfﬁ?rof’ftﬁe"‘%r‘lbﬁﬁ%t §R0entidiathy B'as an
successfully applied to identifying AM or television
stations as well, either alone or in combination with the
detection of FM stations.

20 Radios 20 detect broadcast stations through a we11

 Xnown demodulation process which requires radios 20 to

generate local oscillator (Lb) signals 22 having
frequencies near the broadcast signals’ frequencies. For
FM broadcast stations, an 1O signal 22 oscillates at a

25 - frequency around 10.7 MHz above the fregquency of the
broadcast signal to which a radio 20 is currently tuned.
Thus, the frequency of a broadcast signal to which a radio
20 is tuned can be identified by detecting the presence of
the tuner’s 1O signal 22 and identifying the frequency of

30 the tuner’s IO signal 22. IO signal 22 is a very weak
signal which is emitted from radio 20 primarily by a
vehicle’s antenna 24. Vehicle antenna 24 couples to radio
20 and is primarily inténded to receive the broadcast
stations. The strength of 10 signal 22 may vary

35 significantly from vehiciq 12 to vehicle 12, and the
precise frequency of LO signal 22 relative to the
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6 portion 14 and a non-intersection portion 16. I ntersection
portion IZ resides near am [nmtersectromn I8 aNTd T EPT ESENMtS & Por tTon
of road 10 where vehicles 12 often stop, spend | onger periods of
time, and.bunch up or 5 reside close to one another. In

non-i nt er sW, 7gortion 16, vehicles 12 tend to rRCRAUSMI2ID spread
out from one anot her, conpared to @#ntersection portion 14,

Many of vehicles 12 include a radio or tuner. 20 for recei vi ng
commercially broadcast radio or other signals, 10 - such as conventional

AM FM tel evizeguenaynbf (thel breadcast sﬂgnelnhemng:bhcﬁﬁeéeraedaenbodlnent
of the presentadio 20 Iﬁ\iﬁ%&gn%‘gﬁ%&ﬂ%ﬁfﬁ L vkl ri@' o Stations to which

sone of radios 20 i thi's= currentlz preferred
enbodi nent of the THeRHasent, invention yses tﬂ!bl‘@"&eﬂmlgﬁ o establish those

skilled in tha detection meeasawmimtwhich 1O @ignalds ﬁﬁeemﬂ%éﬂ es of the
present gi nvengi.gh \F?i/i[éi%s 12 m\l\¥| ‘?41 de aﬁgl Sﬁg %8,6%%% I fying AM or

t el evi si on ns: as er alo tion with the
det ection of PReLeERed)embodiment of %(ﬂ!@f‘m‘- ‘daventionpadetestizmt i ons

t hrough a wel Zone 28 extenas deﬂﬁdﬂﬁ&ad)rl@lt@%&%ewﬂtﬁhffféqixfés regl 0s 20

%?equenC|es neartéx#éQ¥i ig;#ks¥é%%#%§) 3%%%%@?ézigg%ié¥kaeti°qﬁ%
br oadcast st attsrna &HtDOﬂsF ﬂF‘Q&ﬁQ%%!Iﬂl&&eSBEPOBBESthroth(&#@ency ar ound
10. 7 \vhe abovfredueﬁcyeuundcbfointéubst (i.ebf&ﬁéC!ﬂtbﬁb&rE&fgét ch aradio

ek 2ol W | o TR O R Ry YR s e
of t he YikRkihoodoos dnterferenge iErom spyrhgua heignaks exanating
: from outside detection zone 28. _ _
Preferably, a site heside road 10 in non-intersection

15 portion 16 thereof is selected for antenna 26. By
bringing antenna 26 into proximity with road 10, and
radios 20 and radio antennas 24 thereon, detection zone 28
is projected so that 10 eignals 22 may be received. By
selecting a site for antenna 26 that is beside non-

20 intersection portion 16 of road 10, vehicles 12 tend to
move through zZone 28 and remain spaced apart from one
another more than would result from locating antenna 26
beside intersection portion 14. This tends to increase
the sample population detectable through the system and

25 method of the present invention, as discussed below.

- Those skilled in the art will appreciate that the
detection zone 28 depicted in FIG. 1 represents a zone for
10 signals 22 having an average signal strength Since
the strength of LO signals 22 varies from vehicle to

300  vehicle, zone 28 may be larger with respect to some
vehicles and smaller with respect to others. Moreover,
zone 28 may be used ‘in connection with any size road 10,
whether larger or smaller than the one depicted in FIG. 1.

FIG. 2 shows a block diagranm of a remote audience

35 survey system 30 constructed in aocordanee with a
preferred embodiment of the present invention. System 30
includes antenna 26, discussed above, a scanning receiver
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t he i kel ihood of interference ( urio e
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By bri ngi natapeaP8AcesS i1H QAAIViLH), t #FVEhieIonty IGotaBlown) is
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road 10, vehicl epatd béfiflufifcation betéen! Feeie? OIIF i Vimputer B4spaced
apart from one takes place through an RS-232 data link, and a cable 38

that provides this 1link is clamped and shielded.

15 Antenna 26 cauplgs to an atfenuator 40 through a
coaxial cable 42. Although FIG. 2 shows attenuator 40 as
being included in receiver 32, those skilled in the art
will understand that attenuator 40 may be an individual
component located anyvhere between antenna 26 and receiver

20 32.

Receiver 32 represents a scanning receiver. Receiver

32 includes RF conditioning circuits 44, which are fed
from attenuator 40. An output of RF conditioning circuits
44 couples to an IF detector 46. Receiver 32 includes a

25 central processing unit (CPU) 48 that has d;ta lines
coupled to IF detector 46 and a voltage controlled crystal
oscillator (VCXO) 50, as well as cable 38 which conveys
the above-discussed RS-232 data link to data logging
computer 34, VCXO 50 couples to IF detector 46, and a

30 membry $2 couples to CPU 48. Hemory 52 stores programming
instructions which define'processes performed by CPU 48
and receiver 32 and stores data used and generated in
accordance with these processes. Scanning receiver 32, by
itself and disassociated from any processes which it may

35 perform, represents a conventional scanner. While
numerous camnercihliy available scanners may adequately
serve in the present invention, the currently preferred
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takes place tt'?xr Ouﬂﬁxaﬂoﬁi?a %?&&atﬁ k:hﬁkupsgg ﬂaff‘bof" t%xi freguency
range. This phenomenon results, at 1east in part, from

15 the fact that the lower half of the Lo signal frequency
range ‘resides in the FM band where a significant amount of
RF energy is present. on the other hand, the higher half
‘'of the IO signal frequency range resides above the highest
'possible FM hroadcast signal at 108 HHz, where

20 significantly less RF energy is present.

In particular, FM siqnals are broadcast in the United

States and other countries at odd tenth-MHz frequencies in
the 88-108 unz range, such as 8s8. 1 HHz, 88.3 MHz, 88.5
MHz, and so on, up to 107 9 MHz. Of course, different

25 ones of the hundred or 80 possible FM broadcast station
frequencies are used in different geographical areas, and
no single area has FM stetions 1icensed to broadcast at
all or even a uajority of the possible odd tenth-MHz
frequencies to prevent interference._ FIG. 3 depicts the

30 enerqgy from local FH broadcast stations as beinq
concentrated prinarily at peaks 23, which have such a
large amplitude that they are not entirely illustreted in
the graph. These peaks are centered at odd tenth-HHz
frequencies.

35 10 signals 22 typically have a signal strength much
less than FM broadcast station signals. FIG. 3 depicts
constant amplitude for 10 signals 22 of various




that provides this link is clanped and shi el ded. 15 Ant enna 26
couples to an attenuater 40 thredgh a ~—¢coaxi al cable 42. Al though
FIG 2 shows attenuator 40 as - being included in receiver 32, those
skilled in the art - Mi [l understand that attenuator 40 may be an

i ndi vi dual WO096233¥8nponent | ocat ed anywhere between ant ennRCPES6/04211
receiver 20 32. Recei ver 3210epresents a scanni ng receiver.
Recei ver 32 includes RF conditioning circuits 44, which are fed
fromattenuator 40. An output of RF conditioning circuits 44 coupl es

to an | F detect enBe6s| Valowbrer|CIfedc YeRsdhs disciEddabuveseLmigg unit

Cont 1ol Led or ysEanetent. amptitude reprafirEd a8 aberfafy dHa Shel¥idaly; .no°

conveys {Lie S4gDads d22 cuay RvRc axpl igudes| ahave xiRelawdhiaty

couples 1o CPU AE e O e 0 20 (e B ouhi ch

gg??ngsprg%essefl Br ﬁmw _ h?% an gmpqgﬁﬁg?e%ﬁfﬁet?ha&% stores data

used and gener attaskiground noiseckevedrce with these processes. Scanning

mmy 35 perform SiTERCED sOls WHwSRrRed IroR T MrdULAR SIgHIE |

gg?lmerci al F; avzﬁﬂ &t?l’g @ﬁnn&’% fﬁf%&&a?é?yenggged %/%r% sVen hentnssent

i nvention, the iz Ereguepcyfinrthe range of 98.9¢108/6IMS such as 98.8

PCT/ US96/{9211 wmHz, 99.0 MHz, 99.2 MHz, and so on, u¥ to 118.6 MiE0di ment

uses a nodel . AR%%%% Esc!ivgh vai | abl e frtoEP v A\_’CQE &_ ni cations of

Fi shers, Indian& gnalg 42 are gmitted,at avep ten desi red

signals to frequencies ahd FM shations: brgsdcast nstgnsls (28 ratodd
‘tenth-MHz fraquencies, many IO signals 22 may still be
distinguished from FM broadcast signals 23. However, when

15 the frequency of an 10 signal 22 and an FM signal 23 are
very close to one another, as shown at 22’ and 23’ in FIG.

3, the 1O signal 22 may be difficult to detect or
otherwise distinguish from the background noise compared
to other 10 signals 22 which do not experience the same

20 interference. ' .

Attenuator 40 (see FIG. 2) serves to egualize the
detection of the noisiest one of 10 signals 22, such as LO
signal 22/, with the detection of the other less noisy
ones of 1O signals 22. Without such equalization, a lower

25 percentage of the noisiest 1O signals 22’ would be
detected by system 30 (see FIG. 2) compared to the
percentage of other 1O signals 22 detected by system 30.

This lower percentage would inttoduce an inaccuracy into
the audience surveys provided by system 30.

3o ' ' As is conventional, reéeiver 32 detects signals that
have an amplitude exceeding a sensitivity parameter. The
sensitivity parameter defines the lowest amplitude signal
which receive:_: 32 may detect, and is indicated by the

~ letter "S" in ?IG. 3. "I_'h_e highest background noise level

35 at an 1O signal frequency is ind;cated by the letter "N
in FIG. 3. This level may be determined empirically at
each site where antenna 26 (see FIGs. 1-2) is located.



5 audi ence survey system 30 (i.e. the FM band offset by 10.7

MHz). Those skilled in the art wll appreciate that the gr aph
deprectedTm FrE&—S—TttUustrates—a™fypotr et cat STtuattom,  and tnat

the signal anplitude versus frequency pi cture experi enced by system
30 (see FI&% %) will vary 10 frominstant to instant ‘and from | ocation
to | ocati Neverthel ess, the background noise, PEVPRSO8er hal f

of the frequency range is usual | y33i gni ficantly higher than

the background noise in the upper half of the frequency range. This -
phenonenon results, at least in part, from15 - the fact that the |ower

hal f of the ASEBTRRROY! ARgeupplies an W%Pn&e"feetﬁ%%nﬁﬁqme FM band where a
si gni fi cant wnesp@hdingto i;Fs.enemme, anp' 88§Ral , AndNMiti@nyhand, the

i ghoet - wignad g Laak bl BT amkaiBHER"{oed g 3 3, 35,° 1

si gni fi cant | yan Cﬂldeh!rm%vﬁn e’i:ﬂent By examining FiG. far tthosear, FM

si gnal ssare tamcieastinl anahawrwnda reoiaSéatﬁit auﬁpf&&{ri%&aft&bﬁs at
odd tent h- MHz I’ICI 2 7 r.an h as 88.1 VHz,
88.3 Mz, 88. rede %‘6‘%‘0%{‘786 F?sg%‘r’ 13 rihatomsg rse, different

25 ones ofothe@ﬂieedbeddetewm énmrecﬂwgrowdambe;tianmd.

frequencies aHovever] He ﬁf&ﬁ&iﬁltaﬂmaﬁhhsak 6wara s’m;ions no single
area has FM stations license Pr r oadcagt at or ev namjority

of the possi HUFTRsPONdipy. reqUENg Gﬁnefeﬁu‘f’b Iﬁm]@n &rference.
FI G 31@epicts t h#ish refemngy HeackntiooFAG. FR) bhmjdmgisxgammter bei ng

fﬁnfe%rat ed 3y 'i}[iﬂlh?!sa& éﬂlﬁlkﬁ %idhgbﬁh h!aue:étw@ Teast a mhﬁb% a”E' i tude
ce(rjllteregyafIr %0630 %‘3 I%/Héx | ‘P éﬁg‘eﬁlfggg 5%5 °"°q'y %{%O‘gf’efsigl gegzs e
typi cal | y haysogramping instrqp&iono:Nhich define ptupedidhbpcxdoumedstatlon
\5/;?{‘2{]5 Fi (By %P%eBhCLﬁdadata 1oé§(lfix§t é%pﬁﬂﬂ'i#d&’ncf ‘th:@sskiﬂﬂ&' s 22 of
i fs used and generated in accordance with these proeeeees.

Timer 58 assists CPU 54 in maintaining a olock which

tracks the current date and time. Disk drive 60 is used

for non-volatile storege ot data, preferably on a

removable media suoh as a diskette. Of oouree, nothing
20 prevents data logging computer 34 from inoludinq

- additional features, such ae a keyboard, display, modem, -

and the like (not shown) In faot, in the ourrently

preferred embodiment of the present invention, a

conventional portable personal computer serves as data
25 logging eomputer 34.'

" Data logged by ‘data logging computer 34 are
communicated to oompiling computer 36 via a data link 62.
- In the preferred embodiment, data link 62 is provided by

physically carrying: diekettes from data logging computer
30 - 34 to compiling oomputer 36._ However, nothing prevents

the implementation o£ more automated links, such as links

established through a modem and eelluler telephone. In

the preferred embodiment, the logged data are thereafter

kept separate from data oompiled by oompiling oomputer. :
35 This allows a variety of oompilation formats to be adapted

to the same data. -
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10. frequenci-es— However —#ef reasons di-seussed above, this

constant anplitude represents an average, and i hdi___vi dual LO si gnal S
22 may have anplitudes above:or bel ow that “ihdi cated. In fact, for
many radi os 2¥olesamis! G 1), LO 5 signal s 252 may exhi bi trmmnu ude

l ess than the ‘background noi se |evel. 42 Since LO signals
are offset from FM broadcast signals by 10. 7 MHz, the LO signals are
emtted at an even tenth- MHz frequency in the range of 98.8-118.6

MHz, such as 98.8 10 Onl%%l pdEer ncibie agldzﬁpm,m ho 118.6
MHz. Since LO sighals Sl 38, i%e e c

2 are emtted eve
frequencies and FRiRles to At Igé a‘? (#rt}.v%t!,t Bnt h- Mz
frequenci es, mankeyboardnand Xibplay §lo|.l angeca printem'&q nderoryd 66r om FM

broadcast si gnal gnal 22
and an FM si gnal §12:§§es Wﬁi\ﬁg ?/'%&%‘slgt% %nﬁﬁﬁgﬁi& iﬁagi‘ggg\?gﬁgt 22

and 23' in %G performed by, LCRHES ang CUPBY éit@EFsor
ot herw se disti ngatahuéeomndlegdmﬂmdd accordanceasith these to other LO

signals 22 which g@%ﬁ?&ﬁeg)‘peﬂﬁ?c& iviee siaFB 393% fol rﬁé‘ﬂi\?ﬁﬂie storage

Att enuat or 40 (see serves to e etection o
noi si est one of ©& §P§Ha9§‘12§°r SRYpindngdata fr%l% lpgging compyter
detection of the3ativda hmlaems.y Printemﬂﬂsisfuﬂénsfwadmsaﬁ:udﬂihbout

such equaljgatio r of | 2'
woul d (t:])e i¢ ?‘P@ct gﬁgy sys% em (?ggs of %éaﬁﬂé fﬁg%ﬁtg
per cent age of ot GOmPidL AT ! B? § R t1°“31 fepturesy er

per cent age woul d suaehr aduaehmldmcuﬁ@p I at nodem, moﬁ#e antl ahee 1ikeveys

provided by YS! qHoisndln).  1n tndSurkerdiyoprePlPtea Gl Slent” ofLRE" ©

signal s that ave a sensitivi para

The sensi ErESeptpApvention d& qmwentionalcrersennl t‘iRﬂP egngerves

which receiger 3asTermpiléfiy, computer i3edi cat ed by the letter "S" in

FIG 3. The highest b rou [ I guency
FIE0" U Rfod & Fic Shait g 4! oSl $illad 74

i s indicated by the | eve
det er ni ned enpi r iReRECyMEd by scanning, recedverc3e &ﬁ?%rﬁ’%ﬁ?f?)(-se@eﬁ%nl 2)

i's | ocat ed. ‘speaking, scanner process 74 causes receiver 32 to act as
a slave under the control of data 1ogging computer 34 (see
20 FIG. 2). Receiver 32 simply responds to instructions

presented to it from data logging computer 34 over data
link 38 (see FIG. 2). Procedure 74 is performed in
accordance with software programmihg instructions_stored
~ in memory 52 of receiver 32 in a manner well known to
25 those skilled in the art. _ _
Procedure 74 performs a'task 76 to output data
describing results'obtained at a frequency to which
receiver 32 is currently tuned;__These data are output
over data link 38, from which they are received by data
- 30 logging computer 34 and prqcéssed_ip-a manner discussed
below. The particular data output.at task 76 generally
describes whether a signal has been detected at the
frequency to which receiver 32 is currently tuned. The
detection information may be communicated through or
35 accompanied by data which indicate the strength of any
signal so detected. Other data may, but need not, be
provided as well, such as data describing the frequency to
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11 Attenuat or 40 supplies an anmount of attenuation
correspondimyg—toN-S——Fhus,—any—sTogrmat—TTctrodtg—any < Stomar—22;
that has an anplitude less than Nw Il go undet ected by receiver 32.
By examning FIG 3, those 5 skilled in the art will appreciate that

t hi s conf WRe628378n , of receiver 32 causes many LO BCTmsas®142 t hat

m ght ot herwi se be detectable by ggceiver 32 to be ignored.

However, it prevents an unfair bias toward stations corresponding to .
t he frequenC|es of such LO signals 22. 10 .- Wth reference back to

FIG 2, datawheli PeceéDver!Fd is curreRfly NEUneiES aaauaﬂomraateespl es to

at |east a ne 8, Menory 56
stores ﬂg&&sﬁ%’%’g%‘[ ufg%gng Mtfﬂﬁ' %’ﬁtt&’ é’g ?és per f or med
by CPU 54 and dat Afteygtask aﬁmlat anezy task stdhrdererminesswhetherdaand
gener ated 'nnﬁﬁctﬁﬂ jiecdliihd|H%iebﬂéﬁcﬁﬁéé¥ved from dht@Fhog8ingsi sts CPU

54 in g?lntalnln 9 time.
via &

Di sk drlve 6§°M ta 1ipk 38, ataﬁk'é"t%jt“ceﬂ' Sfur@‘;'%?'hd Pﬁgr'b? erably

on a mcnoiuere32m£be£umbcm0as nadttmnlatafrﬂgu&nsunsondnmaﬁlng 20
prevents dat 3nb9GdkNstEer Pitlells ¢ EEEH‘ ' aséw Hg'bandwidthaei hbeNih

e, St gt T kR AR prake 1% Eflnora 5o ARl B EhE; o
pr esent |nvemccemved_signalsuntupesulsuoh o rAMine Fihr ofnslignalputer serves
as da:ﬁ) 224 detheﬂg'a‘ﬁdoﬁi@‘ﬂi‘ﬂe 34(]j:ft no new tunidaatc%ﬂnﬂﬁﬁegabybgéﬁ adl ?99' ng
COMPULET 34 ettt A A S BRPHHE coEkry BhkCho Eak g td B,
: Process 74 remains in a loop that includes tasks 76 and 78
until a new tuning command is received.g Receiver 32
remains tuned to ‘ohe frequency, and a stream of data is
15 supplied by receiver 32 over data link 38. This stream of
' data tracks any signal detected at the tuned frequency.
If task 78 detects a new tuning command, a task 80
programs receiver 32 in response to the new tuning -
command. 1In particular, IF detector 46 and VCX0 50 (see
20 FIG. 2) are programmed to carry out the new command.
Progran control may remain at task 80 until sufficient
time has elapsed to permit acquisition of any signal that
may be present in the newly commanded frequency. When
such time has elapsed, program control returns to task 76
25 to output a stream of data describing the results in
accordance with the new tuning command. Program control
remains in the ahove-described loops consisting of tasks
76, 78, and 80 indefinitely. A human cperator: may
interrupt process 74 by, for example, removing power from
30 receiver 32, when data logging operations are complete for
a given location.
~ FIG. 5 shows a flow chart of a data logging process
82 performed by data logging computer 34. Generally
speaking, data logging process 82 controls the operation
35 of scanning receiver 32 and 1ogs data supplied by receiver
32. Procedure 82 is performed in accordance with software
programming instructions stored in memory 56 (see FIG. 2)




physically carrying diskettes fromdata | oggi ng conmputer 30 34 to

conpi ling conputer 36. Howevers—not hing prevernts the i npl enmentation
of nore automated |inks, such as links est abl i shed through a nodem
and cel lular tel ephone. [n . the preferred,enbodi ment, the | ogged data
are thereaf t WO96/23378 kept” s&parate from data co#piled by CORFI’F’F%QIZU
conputer. 35 This allows a variety of compilation formats to be adapted
to the sane data. WD 96/ 23375
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conmput er 36 i nclogleomputet $4, inii cdanner weldukhewntto sthdsm kil ledminy 66,

a disk drive 68, 2 keyboard and display 70, and a printer 72. Menory
‘the art.

66 stores programm ng instructions which define processes 5

performed by CPU 64 Xxacedure|$3pafinrms 38k 8480 8end anothexr 5 sed
and generated Irttﬁﬁ. f dORRANY dver it Llink 3pr tocpeesivéX de.driase 68 is

used for n- vol o] o) é&?@ m
dat a Ioggln%g co Ju%sﬁh Lﬁggﬁ' th:l.s C&Eﬂﬁ iﬂgﬂ:ﬂ%s Q#g&ni use ,,Ifgrg
constructing 10 ICW tepwh: @hdfemy%'a 8. GM‘E@EHIS e iadg
pre\éents hard gﬂ!ﬁ!ﬂ githﬁrcﬁﬁﬁﬂﬂgr paandtairs, nsucHi ag 1omd.e,f eat urﬁs 5
such as a har | ri e, own
In the currentl t}’é’l"@#@ﬂ'eﬂﬁ%%’%‘h‘f@@ 't hgﬂg bn&#égaerﬁtfren er#g&t £
conventional perksmentcdupingr task &4 my be sbtadngd| by corsiiiing 26,

FIG 4 shpys a ft*.\ﬁi/!rfd“f%hhlﬁf 86, S&ﬁlrﬂﬂmﬂ 19 hlock diagramwesf GiHiRh s

o7 o0ass 74 caus AL AR, §78358, o Turid B¢ ek be cordBILM W AT )

data | oggi ng corffrustuze eseyegoin menawy 6. (ReecF¥€s B1-sinply responds to

i nstructions Withe Fedrifice (td 'Pre.03,ata®lei 86 LACTUAEE 24 ietelordat a
10 signal frequencies. As aiscuSBed above, these
15 frequencies are even ténth-m!z fi'qquencies in the range of

- 98.8=118.6 MHz. However, table 86 is constructed to
include only 10 signals corresponding to those FM stations
which are to be included in an audience survey prepared by
system 30. Typically, all FM stations reasonably

20 " detectable by typical radios 20 (see FIG. 1) in detection
zone 28 (see FIG. 1) are included in an audience survey.
Any stations not reasonably detectable in zone 28 are
omitted from table 86 and the audience survey. No
stations are listed twice in table 86. In addition, table

25 86 may include descriptive data in association with each
1O signal frequency. Such descriptive data may include a

" FM station fregquency corresponding to the LO signal
frequency, which is 10.7 MHz less than the LO signal
frequency, and the station’s call letters or any other

30 description. _

With reference to FIGs. 5 and 6, task 84 may move a
pointer (not shown) to a next entry in table 86 to
deternmine which 1O frequency to send to receiver 32.

Thus, the next frequency tuned in by receiver 32 is the

35 next frequency listed in table 86. Of course, when the
pointer reaches the end of table 86 it may return to the
beginning of table 86.



link 38 (see FIG 2). Procedure 74 is perforned in accordance with

sof tware programm ng instructions stored in menory 52 of receiver 32
| M marmTer —wet tkmowTto 25 THOSE SKI1Ted 1tntne art.

Procedure 74 perforns a task 76 to output data describing results
obtained at .a frequency to which receiver 32 is currently tuned.
These dat WOP6@IRYt put over data link 38, from whiRCT/U$969123F e

recei ved by data 30 | oggi ng conputer B and processed in a nmanner

di scussed bel ow. The particular data output at task 76 generally
descri bes whether a signal has been detected at the - - frequency to

whi ch recei ver 3ZRegexxing: back tonElG. He task 84 maycseleoti athermat i on may

be communi Ca&&éati’é&ﬁte&)rbygﬁhe t efw * t@oWﬂtﬁHtg ‘?)‘Sﬂ‘f t he

strength of na need not, be
provi ded as gﬁli‘e %t‘?‘as‘%&ﬂ ﬁﬁesar bi Y 't'ﬁbﬂ" VO
96/23375 type parameter is set to command thmPeinSpﬁ/6£2&ﬂ FM

13 fatof rwflagwa s3t! £8U8bhiRENRA 354 OF .
d/ [ ?ﬁ %xnl E 2&% t ask
?2 grqﬁegga te 'Héﬂgrﬁpn§§°mﬁﬁ? red °“b°dinﬁéﬁntEﬁFﬁﬁ“%BH#hﬁﬁfLasaEeen

recei ved froperIQomed)g@mgttEnuatonrmltmcaﬁﬁevmordapaecis& 38. A tuning

comand i nst eqgi a ency, and
ey | Atfhmation oo B8 UBtafiied ° ARl CobRbl MBOLIILRN'T

det ecting si wmer%&%m ASkenvation Q‘B‘ chion within,receiver A2 ¢j ved

si gnall®, typesa seftware bwbgraﬁbingf signals to 10 detect, and the I|ike.
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tasks 76 andset to command a bandwidth of less than 18 KHz, and more
'preferably around 12 KHz. This bandwidth represents a
desirable compromise between obtaining inaccurate data and

15 missing calls, where a call represents the detection of a

radio station to which a radio 20 (see PIG. 1) is tuned.
Greater bandwidths lead to inaccurate data ‘because FM
broadcast signals 23 (see FIG. 3) may be confused with 10
signals 22 in the lower half of tne LO signal freguency

20 band. Lesser bandwidth leads to missed calls because the
precise frequencies of Lo signals 22 vary from radio 20 to
radio 20.

After task 84, process 82 performs a task 88 to
obtain data transmitted to data logging computer 34 from
25 receiver 32. Task 88 may desirably include a waiting
periocd to allow receiver 32 to slew its tuning. to a newly
programmed trequency and to lock to any signal which may
be present at tbis new frequency. However, any wait is
typically no more than a scant fraction of a second. Once
30 such data have been received, a query task 90 is performed
' to evaluate the data from receiver 32 to determine whether
an LO signal 22 has been detected. In making this _
determination, task 90 may desirably evaluate a signal
- strength parameter to insure that any received 10 signal
35 22 exhibits an amplitude above a predetermined minimum to
reduce the likelihood of confusing a spurious siqnal with
a legitimate call. If no signal is detected, cr if no



until a new tuning conmmand is received. Receiver 32 remai ns tuned
to- one frequency, and a stream-ef—data is 15— supplied by receiver 32

over data link 38. This stream of - data tracks any signal detected
at the tuned frequency. . i I f task 78 r@let ‘ects a new tuning
comand, a t wke628375 programs receiver 32 71n response POT/USSS/ORZIY

tuni ng command. In particular, |IF deatector 46 and VCXO 50 (see 20
FIG 2) are programred to carry out the new command. Program cont r ol
may remain at task 80 until sufficient time has el apsed to permt

acqui si tion of aﬂgnaugoal stfficient ampmy.uho psepresent), tprogras vontreanded
frequency. W‘e'l i ch {Hm? ,dat aﬁ-gs‘i-d e Qﬂr?g‘eff Jnﬁaﬁd%h%%s to

task 76 25 ream o escri
accordance wit hm Wt pevnfremangY:. Progeam %%nt—'mins in a &8&Mins in
the above- descrlﬂw@ khaps iAeDadés ituhKky 843588, and 90 AntiB.arhmd &lgnal

exanpl o romovi 7 JaadetREEaAC) fWother wortd) “pEhBhed ¢ hakh V1 1"

ope?gt i ons are @eeeivex B3rto scan theilf-#igpai: freguencies which F g 5

shows a flow chafdn@‘spandata FRGstatianeotesbe includéd herdwratdiedcedat a

| oggi ng conmput erg e ﬁggﬁau,%/ such m%‘i‘?ﬁﬁi”ﬂz 9%@6‘&%9%3&‘9 process 82
n

controls the operatl canning-receiver 0gs data supplied

by receiver 3¥hep, sasku9e Qﬁcid}sp&hﬂ&r aedegitimate clé?uﬂai-gmatlh 22
software 10 Hisd WeelTdetectod ) Yiidcuds BROpesLobmIEADEABID X .SeXaskCn22)
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the art. tuning connand 2 sent dregeivex 32, tmdsemcdsmw

t uni ng command Mai‘i'ﬁt tuhbdktSSen® fifhieney WReréSthe LO signal 22 was
detected. Any other 10 signal 22 that might possibly be
15 detectable by receiver 32 at this point in time is
ignored. ' _ |
‘Task 92 initializes a call record 84 in memory 56 of
‘data logging computer 34. FIG. 7 shows a block diagram of
an exemplary format for call record 94. With reference to
20 FIGs. 5 and 7, task 92 writes data to record 94 that
describe a unique serial number for'the call, the
frequency of the radio station detected by the call,
various descriptive data, such as'station call letters, LO
frequency, and the like, the current date, and the current
25 time of day. The current time of day identifies the
starting time of the call. These data represent
parameters that identify the particular LO signal
currently being detected at receiver 32.
With reference back to FIG. 5, after task 92, a task
30 96 gets additional data from receiver 32. Task 96
performs substantially the same function as task 88,
discussed apove. After task 96, a query task 98 examines
the data obtained in task 96 to determine whether the IO
signal 22 being detected by receiver 32 has disappeared by
35 falling below predetermined limits. If the LO signal 22
has not disappearéd; prdéram cantfol returns to task 96 to
obtain additional data from receiver 32. Thus, once an LO



5 di scussed above, this command includes data identifying a

frequency to which receiver 32 is commanded to tune al ong w th ot her

t UMy paraneter sTsSuciTas s gnatr Ty pe, attenuatton, and bandw dt n.
The particul ar frequency to be sent during task 84 may be obtai ned by
consulting a 10 . tuning table 86, an exenplary block diiagram of which is
shown in BQ2628375Tapl e 86 may be formed in a nenory PCHUS%®I2M e st ored
in menory 56 (see FIG 2). Wa’h reference to FIG 6, table 86

i ncludes a |ist of LO signal frequencies. As discussed above, these
15 frequencies are even tenth-MHz frequencies in the range of

98. 8-118. 6 M#ignadw@2chast been datecred,n progese (82 oremains imal deoponly LO

si gnal s gorrm@ﬂa th"‘E?&ﬁsF@é S Is@n&ntP t%%vmrqﬂ apl 23 ti;sl hgﬁ/: uded
in an audi enge survey . pr e sysem ypically, a

stations reagltﬂm Eé ggg@ ri%/ﬁﬂié’ 32ypi cal radios 20 (see FIG 1) in
det ecti on ﬂhee tasksw.&ﬁrmﬁheﬂ ¢hatcthel et | isigrala@® dase survey.

Any stagions ‘ﬁﬁ’% n S ar Led from
ta%l e g% and p?%%l ) Céﬂﬂ 400 d&EQ&i’ﬁeé ﬁuthﬁ | st ed tvmece in
tabl e 86. | n9gkectedn

/€ ar e
f°ree%&§=Pﬁc1=u'a£"ﬁ@§% irtedaralin
associ ation \du:detelanh In the Llﬁ'esﬁegmdd enbodiment, Xhis ddsr:lmqnt i ve data may

i ncl ude a t Fere Vi [ th si gnal
frequency, \Amecrrmil't%a éhm&lf ess t%ﬂﬁg&gﬁﬁ%&ﬂd iﬂf&ﬂh %? ggency, and

the stat] on etarminabignomty bepadendy Semparind the,qusrent ti Wth
ref er eb@e t o wilths the tmmeGottmk siwemylnrrthe eall recoyiabowe @got shown)

to a next enivgyl 82(20kf Sfe'dyty auratdShCUEh"Fodkl Glht Grld BA4RIELeA0 SN

to receiver % e next fre uen tun receiver 32 is

the 35  neft maueﬁcyasks%% ‘?Jﬁatr&bFGl%“ oﬁﬁs@e G-t A
poi nter reachaedtiat®ieced eﬁovablne tﬁ“slu Bzrm;ndepwgrdm) ddntrol loopbegi nning

of table 86. pack to task 84 to cause’ receiver 32 to scan to the next
" 15 detectable 10 signel 22. This brief call will be ignored
in the audience survey. Such brief calls may result from
spurious signals, momentary specular reflections, radio
station changes in radios 20, end the like.. Such events
do not’ represent legitimete calls and can skew the
20 audience survey data.

When task loo determines thet the call QdQuration
exceeded the permitted minimum, a task 104 completes call
record 94 (see FIG. 7). In particular, task 104 adds the
”current time of dey to oall record 94 along with data

25 describing the peek signal strength detected during the
call. The time o£ dey recorded in call record 94 for the
end of the call when taken with the time of dey recorded
for the start of the call describe the call's duration.
After task 104, a tesk 106 writes call record 94 to a file

30 which is now or may later be written to disk drive 60 (see
FIG. 2) on a removable diskette. Thus, task 106 causes
call record 94 to be logged on a substantially permanent
and non-volatile medium. '

 After task 106, progrem control loops beck to task

35 84, where receiver 32 is commanded to scan tor another 1O
signal 22, Thus, process 82 remeins in an indetinite
loop. The Lo signal frequency band is scenned for an 1O
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15 Referring back +to—FI G 5, task—84nmay sel ect other.

data required by the tuning comand from constants stored in menory
56 (see FIG 2). 1In the pr eferred enbodi ment, ;" " type paraneter is
set to comumbsémssmecei pt ‘of an FM 5 Si gnal and an aPCemssgzll
paraneter is set to conmand no attenggtion. In the preferred
enbodi ment, attenuation is performed via attenuator 40 because nore
precise attenuati on can be obtained. However, other enbodi nents

fray perform theglghgugal ormiémt‘ducm avvstia;lr Eﬁeadeéceé’d,l(btnezvm software

[n, th h .paranet er
PLoST AT N ¢ sionahe ars embred, Betin “Ep8 (APERIEAY 14 SUHRY " 48°08
preferably aroudéngerkdetectaile MMNerepzesent s a desirabl e
Comproni se_ bet ween Oiphdi BHGriNA @8 othRrdabisigfaid whiTé Hid e dighalwher e

|1 h di
30" see A 5 b oREnEBabES Shevinth a patiFRENE EPR.8F DRI oc o et a
because FM audievgdcaurvey qlatias, 2Hefices & ﬁtﬂ;timy whersomulddgplei th LO
signals 22 in: t%dmearaat %f! ébé"‘i '&ﬁbﬂ”ﬂiaﬁi&ﬂ%ﬂi@%eteéﬁ% zoh&SSer

bandw dt h | eads to m ssed eca se recl se %uenm es of
LO signal s 22 va&By rBﬁﬂ’ﬁﬁ "'j'"g the; gudignce survey AtA-t or task

84, process 82 pwhifler theaignetil@ af other mObignmlslauat reares mthexsrise dat a
goag |ng cggiput erae%rclfegswiieau%w%gé?rmﬁe paﬁﬁfaéﬁoﬂ?gi?&%{]@%sg dgﬁﬁg‘ffﬁ
prograrmgd freqlf ?5 ?Jo:'c g.pgig%e%peh%ysurvey Me present
at this new freqamvrtiomoueme mguanammber of radiggi2mituned twore t han

a scant f1acti Ofdlaelstat9nfs. Cerfsfient1yCholdhfalinprdipqy Tecel ved, a
query task 90 |§[ﬂper or eval uafe the data fromrecej v;ir 32 to

det er mi ne wheth r°"“°°"aﬁ“t®?f’gr?&1w?¥ Aatapccfn JEhe AHer handpdifng this
det er m nat$ on, tatherd@etmytable rkh signallsuwerealoggediwhile morst lthagt h

paraneter to In%ﬂee:magaay E6Fd | deett?! afpropdrt fOHENIYS FAber

anpl i tude above red rm ned
c:)nr::f using a spuﬁﬂ'ﬁ? gp&;l,m bw:;qporded for popular stations. Such an
unfair result would occur due to difficulty in determining

when more than one radio 20 in detection zone 28 is tuned
20 to the same station, and more popular stations are likely
" to have multiple calls concurrently in detection zone 28.
In the preferred embodiment of the present invention,
receiver 32 continuocusly perforns process 74 (see FIG. 4)
and data logging computer 34 continuously performs process
25 82 at any given location for any periocd of time. Over a
duration of 48-96 hours, thousands of calls are typically
logged. Of course, those skilled in the #rt will
appreciate that the number of calls logged depends upon
the amount of traffic at the location and other factors.
30 A diskette upon which these calls have been logged is then
transported to compiling computer 36 (see FIG. 2), which
may be located at any convenient location, whether or not
near detection zone 28 (see FIG. 1). Antenna 26, receiver
32, and data iogging coﬁputér 34 hay then continue to log
35 data at the same location, be moved to a different
location to log calls at the different location, or simply
go inactive. B



alegitimte call. |If no signal is detected, or if no WO
96/ 23375 PCT/ US96/ 01211
16 stgmat—of—stuf-fctent—amprrrodeT S present,—Progr anT cont T ot

| oops back to task 84, where receiver 32 is comuanded to

tune to a

new frequency. Process 82 renmains in a scan | oop that includes tasks
84, 88, aw@®%R3Mmti| an LO signal 5 22 i s detected. PCTUSISAORII WOI dS,
process 82 causes recei'ver 32 to spen the LO signal frequencies which

correspond to FM stations to be included in an audi ence
one such LO signal 22 is detected

sur

vey unti |

MWhen task ‘90 deci des that a

legitimate LO si grebs@BXillea ImSthaeSrdeﬁ'm eab riticiaeeseRdnphref or s a task
92. Task 92 a No new

t uni ng cormanaman g%éfhéégrggé%ggirég &%&i&g 8% 93L2£9%5|ns t uned
to the frequdfcorviata kogging §PQRBF3223ﬁ%E¥ f°r thejdnserpyetapiont her LO
si gn;':il 22tthar Fageivew ithl.y gnii:Sprovimmﬁwmy Béﬂelrﬂe 32 at this
pol n | nore all zes
Pocord®a | nEREREPS TesuitH ¥ringt. depangent wEAR +Be, W11 nd 5
bl ock di agr aqpm—'entratmm menpbssyater matI% @lseaprovddesdaodesty t h
reference topgflegit ﬁ&ﬁmérﬁaﬁ salhifs %wsmqaeéabgei-atées%&% that

adto stati oRabted ey, Wi knp brovieféhe, s s, opmeorrabld

a call
shows a

uency of the
®e data, such

as station canirenmmts neap a monitormmenid;e withinhwhichea hwmar ur r ent

date, 3dnd t hgpeprat&Pimiht wo&k”e of day The current time of day

identifies the: rtin the call . These,data represent
paraneters that |§I’éﬁt|q‘fa 8%#‘?‘56!’ é ﬁ E100 m%ﬁ'ﬁy bei ng

detected at peeeeeerIQEZthat is performed by compilinq computer 36.
Generally speeking, conpilation pruning process 108 prunes
certain call records 94 from those contained in the file

15 of call records 94 logged as described above.

' prunes call records 94 which are likely to describe
illegitimate calls that might skew the survey data.
Procedure 108 is pertormed in accordance with software
programming instructions stored in memory 66 (see FIG. 2)

20 of computer 36 in a manner well known to those skilled in

the art.

- Process 108

Procedure 108 iteratively examines each logged call
record 94 (see FIG. 7) in a 1oop vhich will be described
below. Procedure 108 performs a task 110 to get the next

25 call record 94 from the file. 'Next, a query task 112
determines whether the inter-call duration, which
transpires between the end of the previously examined call
and the start of the currently exemined call, is less than
a minimum predetermined duration. In the preferred

30 embodiment this minimum duration is set at around eight
seconds for normal city traffic speeds. However, this

- minimum duration may be adjusted upward or downward to
accommodate slower or faster traffic. 1If this inter-call
duration is less than the minimum duration, then the.

35 possibility:exists_thet an illegitimate call has been
recorded. If so, a guery task 114 is performed to examine
the signal freguencies recorded for this call record and



Wth reference back to FIG 5, after task 92, a task 30 96 gets

additional data fromrecei ver' 32——Task 96 —-— perfornms substantially the
sanme function as task 88, - © = ‘discussed above. After task 96, a query
task 98 exam nes t he .data obtained in t agk. “96-t o determ ne whet her
the LO weisge®ls 22 bei ng detected by recei ver 32 has di ecwpsssorg: by 35
falling below predetermined limts. |If thepgO signal 22 has not

di sappeared, programcontrol returns to task 96 to obt ai n addi ti onal
data fromreceiver 32. Thus, once an LO - WD 96/ 23375

hoe beoy dot ect B L T AT £iduanctes ar® 6§ 22
as been detecte

96 and 98 until SR, &R °2§‘IIB§‘ frea °& “P eyllgg%%g-pei g}gcel ver
32. aﬂueprd:gﬂm Sfortaiodr prneeedhabad:lha:i&&alg 130 2 bxamiﬁe

di sappeared, a QHSrT(e%t;‘S&fi)%r %“Qi-oiﬂ’ﬂﬁweﬁi&‘e i gata recofi§bgct ed

cal l Iastedfor t_a mnlrmm rmtt uration. n the

preferred 5enbodl'1ﬁeﬁ'i‘° ek "fﬁ‘?ﬂ%?ﬂi ’i"p&r‘i’ﬁt BPReY| duration is around
one second. This TasksdRiErandan4okogathér tesk for @ mituatdohnhwherer ent

ime 10 it hylheobhgRods APbaTNelre e il | 0P S ,g.n.gvetaem |

task 92 the ca ; I mum
a task 102 cI eaMithin| the minimm duraticp. In some Maﬂ"&ﬁ'zéﬂ &bove in
task 92, and prejtaationiwsy represent two begitimatendalils.t OHowever| cimi ver

Se o Sca{? to t%%hgﬁx§ﬁﬂéanc 43¢ gb!rssh&?gﬁebr ?szlrng rq ?SQ&E:%OC@H:?&“ from

be |gn0r e au I ence s rray resu

spurious signal 0 fbeRal 243 ‘éﬂfemtﬂ' p¥cintprrupted., Such angt 5t on
changes in radi datégruption way, ifor eXampleycrésult from @0 loat leeglesent

legitimate callgignd) CeRackéah Wirely be detected in the first place or
from an intervening vehicle 12 passing between the 10
15 signal’s emitting radio 20 and intgnha 26 (see FIG. 1).
In the case of a momentary interruption, the recording of
two calls for a s:.ngle radio would skew audience survey
data in favor of stations where such an occurrence would
be more likely, such as stations whose 10 frequencies

20 - reside in the lower half of the 1.0 frequen_cy band where
greater noise exists or for stat_ions that are more
popular. ' '

If the inter-call duration is not less than the
minimum duration or the inter-call duration is less than
25 the minimum duration but the calls are for different
frequencies, program control proceeds to task 116. Task
116 compares the duration recorded in the call record 94
being examined to a predetermined maximum allowed period
of time. In the preferred embodiment, this maximum
30 allowed period of time is set at around 10 minutes. If
the call record indicates a duration greater than this
maximum, the call is considered to be illegitimate, and
program control returns to task 110 to examine the next
call record 94. The data include@ in this call recorda 94
35 will be ignored.
Vehicles 12 should normally pass through detection
zone 28 within a matter of a few seconds. When a call



20 audi ence survey data. . When task 100 deternines.that t he

call duration exceeded the permtted mninum a task 104 conpl etes
c . ,

current tinme of day to call record 94 along with data 25 descri bing the
peak signal strength detected during the call. The tinme of day
recorded WO %88375record 94 for. the end of the cal | PCIVESI6I043IEN W t h
the tinme of day recorded for the s2art of the call describe the
call's duration. After ‘task 104, a task 106 wites call record 94 to
afile 30 which is now or may later be witten to disk drive 60 (see

FIG 2) on arbemahhemhed@tat ealll huntiaﬁl«pa&&mm the mag@hum’ ecord

94 to be Iog tile medi um
After task 1 8;?3##)%% 8"Iq dog gw%:l I'S‘T(b%(} ag&fxgﬁere receiver
32 is cormanaeue ing otherx hhqm:neraétp 20. Eﬂ{uﬂﬂﬂﬂnieuTnns process 82
remains in alinltad!érﬂhé Q‘loise_ souRel may Ravéd conghdintly enecviviReeg. i S

scamned, 0 $ichcall data akeWd %%Zﬁﬁ@é survey”dataigtypically in

L 'gnal 22.
When such a $A¥RN| Ofsswmaea °§Ph§9 signals osgidlate ipcthgnBMed unti |
t he detectedhbshabggaJsfﬁhggs b@ﬂggr detectable at receiver 22.

The ignoring of o - si.gnal O nal et ectabl e
prevents a partlcﬁF %@ﬁﬁaiﬂa g%&ﬁFF nesr%ha tﬁhé%ﬁﬁélsﬁfsg§dd%?a Hence,
situation méndimtesmecall durn&dboslese tmmn@xéemallouedon W t hi n
det ectigon ZORRe call &?ylse w&.\s&a&dﬂfi Elsfand TorenausbRERE, Sakaey data.

o e ORShaPim Lot o Seedaohs 4 e St SaH, SCpigl agd oF1 20 €

stations i ncmanegxamimedm \iaythe call record to determine whether

something unusual is indicated. For example,_task 120 may
examine the call's signal strenqth to determine .wWhether an

1 was receivsd. Alternatively. task

120 may examine the call's duration to determine whether
an unusually long call’ was recorded, even though the call
duration may be 1ess than the maximnm allowed. . Such
events, and perhaps others, by themselves do not indicate

20 bad data but may indicate bad data if they occur in
several different call records 94. Accordingly, when such -
events are detected, a task 124 activates a flag
associated with the call record 94 for later

- consideration.

25 After task 124 or when task 120 fails to find
questionable data in the call record 94, process 108
performs a task 126._ Task 126 saves the call record 94 in

" a compilation file. Next, a query task 128 determines ir
the call record 94 was the last call record 94 to be

30 examined for pruning. If not the last call record 94,
program control returns to task 110 to examine the next
call record 94. Process 108 remains in this loop until
all call records 94 have been examined. Potentially

_ biasing data are eutomatically pruned away from the

35 remaining call records 94. When all call records 94 have
been examined, program control proceeds to a compile
process 130. Of course, those skilled in the art will

15



proportion to the actual nunber of radios 20 tuned to those stations.

Consequently, no unfair-bias is I ntroduced—nto the survey data. On
the other hand, if 15 ‘other detectable LO signals were | ogged while nore
t han one LO signal “coul d be detected, dispr oportionately fewer

calls woul d wosesmsded for.:popul ar stations. Such an PCRMUSG/12Ylesul t
woul d occur due to difficulty in determning2 * - when nore than one
radio 20 in detection zone 28 is tuned 20 to the same station, and nore
popul ar stations are likely to have nultiple calls concurrently in

detection zone Zgppreciate that ba bam DeéShEFoE theddh Mt mautonhtibalpy esent

I nventi on, rec ver 0] Is0 S ee FIG 4)
and data Ioggl ngp%?ﬁﬁ) ff%é%ﬁ ggﬁsﬁ' {e}ﬁé &H&e%ocggsa 9§§ Sé 82 at any
gi ven |l ocation f@escarﬂ,bqybrﬁybanoﬁntilnely exent comP“&-GFaPFBﬁrGF fpomg .
hour s, thousandspia&cgﬂlgare typically | ogged. O course, those

skllledlntheartvm appr |at e _number of cal I d
depends up3n arfo RS B %‘%& ?%%%@%okrgﬁas&#g? e
factors. 30 M%tn&MMcnom&Meﬁmm 36ccnGepgyallys t hen
transported to Copph %ﬂiﬁtl%r p%écéseelftb QAnfluses\datd from thé&ny be

| ocated at any conve tion et ec
zone 28 (see FI Cf ﬂ 1fﬂ?‘trﬁ rbpgsgﬁt’\r/%* pmnriong ?'z'ocgﬁa gg?a?fﬁﬁg#*é
conmput er 34 may Bhehnmmlsmudo-hegt%rraydaua exanple ofnwhichaison, be

moved to aod' ffeifm.tmea ﬂyam 0&020 PPScédite o iaC pdirkbPhéAl in

Lg%?blsgg / 01211 chzordance wciq:h %gc ware programming Mstmc%ions si:c:n:‘e<}| ose

skilled in the aih wehoéryHE cEest FIGhal) nof computen Bn isper mavnerswell
required for thexRghots ¥hde 'B34211¥A" in the art.
Process 130 perforns a task 132 to get cell
15 definitions for a spread sheet 134, an example of which is
depicted in FIG. 10. Spread sheet 134 is divided into
cells 136 arranged in rows and columns. Several items of
data may be included in each cell 136. In the preferred
enmbodiment, a column is provided for each hour of a day
20 - and a row is provided for each radio station to be
included in an audience eurvey."Task 132 defines these
rows and columns. However, those skilled in the art will
- appreciate that spread sheet row and column definitions
are flexible and may chenge from application to
25 application. For example, additional columns may be added
to depict blocks of several hours.
With reference back to FIG. 9, after task 132, a task
138 processes the compilation file to accumulate the data
contained therein, or at least portions of it, into spread
30 sheet 134 (see FIG. 10). Task 138 determines the number
of calls recorded for each station during each hour of the
day and any other factors which may be deemed valuable for
the particular report be;ng generated. Next, a task 140
calculates cell percentages for each cell 136 in the array
35 of spread sheet 134. The percentages are calculated with
respect to the total number of calls recorded for each



32 or data | ogging conputer 34 or for the interpretation of received
data. This provides an accuracy benefit 5 because results are not

de ' ' .

provi des a cost benefit because high salaries for skilled operators
may be omtted along with the provisions for a confortable

envi r onmerWOBsEM7sa nonitoring site within which a human PCT/USIGPRNIAL OF

m ght worKk. FIG 8 shows a flaaw chart of a conpilation pruning
process 108 that is performed by conpiling conmputer 36. General ly
speaki ng, conpilation pruning process 108 prunes - certain call
records 94 freshudtodm epreadnsiieet Iit—l dnd provide Aéreal i zéd antds £ | ogged

as descri bed Qolﬁ%aqr I S prunes call "records 94 which are
[ SCri infﬂsﬁ ﬁ?e gf

likely to de lrraecallsthat m ght skew the survey

dat a. ' Pr oc Afihexr Rékl 3490013 AR s, instigated cte) examine tGhee
pr ogr amm ng e ou ice3sS 196 eand rcoRiiisy 026 spread Fbkeet )17, 1In the

EoPaBe S0 rerEHMC nbBhlato b ip de113° o2 bhh ol an arq eafilfingd | ...
FIG 7) in a begqreexemi wim ‘oellm Rf mm!:her colupn; o\Fhusy & ddeke 108
perforns a taﬂ@m&h&qﬂek the Aent sfiread ‘shidkt eemhd € dotaiBriee file.

Next, a query._t 1 S her er.call duration,

whi ch '@ ﬁﬁj’i‘ 133t &g%'g@{%‘ H% P‘lnf‘% ?’% ‘E'Ei’& e i ned cal |

and the startcwrﬁmYcéﬂﬁeﬂ-f;ﬁ%mimut@aI&P‘amilBGI'es&ftﬂartask 144 a m ni num
predet gom ned; guHt3ifieR a bkibjéet Fﬁﬁflerlrﬁd 30seri€§b@£“da£8rﬂifiia%1@ihal mum

duration s set at roun i ndsfo i t affic
speeds. Howet g #18 ggﬁ% BRtAR %ﬁ%‘h&’% Mrd or

downward to number a@cdmmimtimm bP.auede.t r BO¥ i examplfe,t i s
inter-call ry Cashi 198 s d‘él?eﬁmﬁ metﬁeﬁlayrme&smm nump8e the 35

B query tcaékt‘s # evAobetp oheaifeit 557 End “Subfeek: caig o8 - equonc e
= record®8 for suqn;n;ggp wererehtuih pruning process 108 (see FIG. 8) at
h tesk 124. If an excessive number is found, a task 148 may
add a descriptive flag to the subject cell 136.
After task 148 or vhen task 146 fails to find an
excessive number of flags, a guery task 150 may determine
20 whether an excessive percentage change is reported for the
cell from the previous hour. An excessive change in
market share percentage hetween two consecutive hours may
indicate bad data. Thus, vhen this situation is detected,
a task 152 may add a descriptive flag to the subject cell
25 136. After task 152 or when task 150 fails to find an
excessive market share percentage change in consecutive
hours, a query tesk 154 ‘may determine whether an excessive
percentage change is reported for the cell from a
corresponding cell for a corresponding geographical
30 'location in a spread sheet 134 for a previous ronth or
week. A spread sheet 134 for a previous month or week may
be obtained from nemory 66 or disk drive 68 (see FIG. 2).
hgain, such an excessive change in market share percentage
between two consecutive months or weeks may indicate bad
35 data. If an excessive change is detected,:a task 156 may
add a descriptive flag to the subject cell 136.
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20 the previ-eus—eal | record. If these—f+eguencies are the

sanme, then the call is treated as an |Ileg|t|nate caII and program
control proceeds back to task 110 to exam ne _#the next call record 94
fromthe fil wosspss®ata recorded 5 in the c,all record wecTmsseminy be

1 gnor ed. - Tasks 112 and 114 togetgger test for a situation where
two consecutive calls are recorded for the sane station within the
m ni mrum duration. In sone instances, this situation may represent
two legitimte calls adiaieeqsk 1963&— whél] hlﬁ!’sld ri%ha&ansltonﬁndewlt from
a single radio 20 whose O" g:g‘nent a%ﬁ?é Il nter t ed.
Such an i excasaiye Bﬁrpfﬂ'r BFe DErfR RRIL, ?RF 'F%%

signal that can snt yorhaesk,cat query tamk fliastdqsleménes whether fthen an
i ntervening: vehl%‘h?j %&I %gsb%ﬁfg&ﬁ,&e tHe Jast cglgnggsstgni,étl ng radio
see

20 and antenna cas

interrupti8n, tHEXIRRAGiiN, the subjecttqé]llgm of FBF‘&dsFHDgE ?’%\ﬁ? o ¥hul d
skew audi ence Susety program &haroh loops bEcksita task Mereosmm the

occurrence woul b f\.]l.és gt&tb RS Y86SEnlEh
frequenci es 20 dneﬁ'am e1 |q'n e +=ower haﬁf% r}e LO re uenc&&ind wher e

greater noise ex?%’e%rh%lb%ﬁ"a??‘%@%at‘ Auery, task 160 detg
I f the inter-cal ¥néthiat e itotadt niaber téfrcdlls recordedi hnnthe deshummn or

the [nter 362 | dyE bl afkds? i ol BRBadPormindd sl Futp! | Ofe Pifed e

calls aret progr am contro proceeds to
task 116. Task than the mindmvay E!i"‘PﬂE %Rur‘%&"ﬁﬁ?%c&?’&e&amthE°E‘aﬁt#%or d
94 bei ng 6FadaIE kdcordspiadthedangerl ol tailing kowsd aeriod

of time. In the Béféﬁ&ﬁxgél: ?%ﬁ?ﬁ?}?aﬁé‘ §aﬁ?1§ﬂh@i'§ 30 nigl éﬁ? gti’é‘x‘i'

tinme is set at aroun recor cat es a
duration great er OCFRF when a large pumber©f t?k‘-]czﬂqc"i'@scgﬁshﬂg?ebe?% be
il legitimase, angruned thituddl process’ Dos e FIGC.0 8)ask Whent vekkele ne the

Xt e i gnoc oy ERERLS i AR 4842 | PF' M d fhuaibn® 36! abBLBEHa ) 3O

task 162 may add a descriptive flag to the subject column
of spread sheet 134. After tgsk_lsz or wvhen task 160
determines that the number of calls is greater than the

20 minimum, a query task 164 determines whether the subject
column is the last column in spread sheet 134. If other
columns remain to be evaiuated, prbgram control loops back
to task 142 to examine the remainder of spread sheet 134.
When the entire spread sheet 134 has been evaluated,

25 process 130 proceeds to a task 166 to continue to process
spread sheet 134.

Task 166 may infuse external data into the array of
spread sheet 134. Such external data may, for example,
represent car count numbers for the location monitored.

30 car count nnmbers'represént the tdtal number of cars
passing a particular point. since thg system and method
of the present invention do not record all vehicles 12
(see FIG. 1) passing through detection zone 28 for
numerous reasons discussed above, such car count numbers

35 may be multiplied by percentage numbers to give an
indication of the total number of vehicles 12 listening to
particular stations during particular hours at the



Vehi cl es 12 should normally pass through detection zone 28 within a

matter of a few seconds. Wen a call WO 96/ 23375
PCFUS96+012t% 2t recor o

i ndicates a call duration greater than the maxi num al | oned period of
time, receiver 32 probably detected sonet hing other than a radio 20.
For exanp|WO 963375 interfering noise source may have PCOMAS9/0I2I t he
vicinity. 5 Such call data skews aud$snce survey data, typically in
favor of stations, whose LO signals oscillate in the FM br oadcast

si gnal frequency band. When task 118 determ nes that the cal

record 94 nonitdraa:abaataoﬁal Iaﬂwntamdlgsswbnnekﬁermmﬁa aalyoved,

D gt am ot Eytiadi: PABAIMEESH bE At SRS e’ Bt dOFEF tnd ihea,

program cont ro uer y ‘exam ne
data in the ceq¢h g & City o5t Ehe: qmetlme detection zene @B WASKual s

indicated. Fhscstedlp! SBuchapbpieticy data, whenalhPasédeimed isgrenainal

strength to d e h d.
A Lor nabi vel yEhEEE A WY mtébﬂtxf’?% By phriRsade hia) PR TCC0 Yo
whet her compmmgminytpangl #ngfv@pmeéonaequex% fough the call
duration may dpet&fent I&&aatshaonsélwﬁlda)mdn oﬁachnotner axm/ent s, and

per haps ot hers nsel ves “do. not: ate 20 -
i ndi cate bad ‘E]%‘?/]ﬁi]t%ﬁgv% g nte, stat §€v§?5l lﬁW? e?’é?ﬂs 5’5& P@Zor ds
94. Accordi ref \a qqmiogechte of Mgm-det ected, a task 124

activaggs a fl ag After tasxOtEé) sl ﬂast)tt 1tdse5aehh eseog&e% feieetaan
consi derati on. er, task. t ask fails

wh 1 d
Goest | onabl o 9, n9p-FRdatAls beifiee i, a6 48Gspeiond ekl 370’ "

may be performed to print the spread sheet array or at
least portions’ of it, in a particular report format, and
process 130 exits._

15 ‘The flagged cells and columns, as discussed above in
connection with tasks 146-162, may be examined by a human
operator for judgment calls pertaining to whether or not
bad data are indicated. it an operator decides that bad
data are indicated, process 130 may be repeated by

20 adjusting the spread sheet cell definitions in task 132 to
omit particular days or hours from the compilation. If
insufficient data result, additional data may be collected
at the same location, as discussed above in connection
with FIGs. 1-7. _ - _ _

25  In summary, the present invention"provides an
improved system and method for determining the stations to
which tuners nay he tuned. Audience survey data are
gathered without requiring audience participation or
constant nonitoring by a skilled human operator. The

30 system and nethodology of the present invention place a
'higher priority on obtaining accurate survey data than on
obtaining large survey samples. Accordingly, the present
invention automatically ignores detectable and/or detected
data which might otherwise be included in a survey in

35 order to prevent the introduction of unfair biases into
the ‘survey data. Nevertheless, due to the automated data
gathering technique of the present invention, large sample



perforns a task 126. Task 126 saves the call record 94 in a
~conpilation file. Next—a-:query task 128 det ermres if the call
record 94 was the last call record 94 to be 30 exam ned for pruning. |If
not the last call record 94, programcontrol returns to task 110 to
exam ne the negesnasrs call técord 94. Process 108 remains POTAUR96MI2100D
unti | al'l call records 94 have been exggined. Potentiall y

bi asing data are automatically pruned away from.he 35 remai ni ng cal |
records 94. \Wen all call:records 94 have #Been exani ned, pr ogr am

control proceeds g&tﬁ&m%ﬁgmg%wmﬁm Gk £6U" &8st ! NoBfpridd ed

in the art wll
PCT/ US96/ 01211 accuracy in audience survey data is obtained thra?}ﬁrém at e

thgttﬁrfgr am contgiynaleahd aatauppoéssind,y Improvedopredisioprimess 130,
an at process S e

conput er program #W gﬁw‘&c%%'gglgé ‘;@Lj’%d&%&aﬁré hétgﬁﬁ‘% eﬂ#’f
chart of cofipil e FADRE SSLID flﬁh?d at anyumber, of; gitfarant -Lacat ‘?ftf'
conput er 36. Ger@:idﬂddaience ;awaylmam Itmqueoo.esatieﬂsmi]nsms data

fromthe - e r S

8) into a spread f’“‘fgﬁf& wgéggtﬁ?e %"%%‘wt& giﬁ eﬁ? ustr at ecf by
FIG 10. Procedusech 3gs |pppp'ép#épnearmth¢r datazccor dance with software
programm ng i nstructi offe Preseit inventicn rrwmrnee%d(aseciseaa aByvefwith

conputer 3 |n a g} I n art.
Process 13 perfo’F exgexf sl¥°1§f°f8r§§€ %@ﬁ%ﬁ Flblﬁ'lhtslgohst#%g a spread
sheet 134, an exashilled imithe art will repggnize thFtyanqes ang; cad sheet
134 is divided i nhédificatich® maylBe aaaanﬁeehue’sd PreferttedObnbddindeter al

'tems of U31 EndY depalrting Ud% 8dediid lort e bPebbfit PLATEME£Sh.
For example, the receiver of the present invention need
15 not be a scanning receiver but may be a spectrum analyzer
or multiple receivers tuned to different stations and
operated in parallel. Moreover, those skilled in the art
can distribute the processing functions described herein
between a receiver, data logging computer, and compiling
20 computer differently than indicated herein, or those
skilled in the art can combine functions which are
indicated herein as being performed at different
components of the 3ysten. Furthermore, those skilled in
the art will appreciate that the present invention will
25 accommodate a wide variation in the specific tasks and the
specific task braering uee@ to accomplish the processes
described herein. These and other changes and
modifications which are obvious to those skilled in the
art are intended to be included wlthin the scope of the
30 present invention.




enbodi ment, a colum is provided for each hour of a day 20 and a row is
provi ded for each radio station to be I ncl uded i n an audi ence
survey—TasKk - I32—defimes—these™ ™owWs—and—col u ;
skilled in the art wll appreci ate that spread sheet row and col um
definitions are flexible and may change from application to 25

appl i cat i W@.96233%5 exanpl e, additional colums may be addeciusseémi2iito depict -
bl ocks of several hours. Wtgnreference back to FIG 9, after
task 132, a task 138 processes the conpilation file to accunul ate

t he data contained therein, or at |east portionsof1t;, into spread

ggl S rzzgféeé?ﬁogsggcﬁl S[atlloz)n dlffmeLgLT n%ﬂll‘umlﬂl“mﬂmiumand any

ot her factors which may be deened valuable for - + fthetpattiscul*ar report
bei ng gener aWbat imxclaimedad®:i40 cal cul ates. cel | percentages for
each cell 136 in the array 35  of spread sheet" 134 The percentages are

cal culgied With ' LSaReclubfeLle LElaly WTkh B thlielBrBA=d T

each
PCT/ US96/ 012tadio stations to which tunere are tuned,28aid tuners col unm in

Spr ﬁad sheet n&@ﬂnanrbdupwsdmnawgl smwt@ﬂt%gs tther?fg&?)f’aind‘g fr o;nhhour '
.to hour. 00 instigated to exanine the
various cel I§°§§6"%‘f‘rb°%cﬁ sgf‘ gﬁ\‘%aﬁf"‘@é&fl In the 5 preferred
enbodi nent, "al | outd:ldfshimg eofietection wone naodthat saidelacal exani ni ng
cel I's 30f ano&@éilfi’t%iqn-ﬁliﬂs enftted KI:herein *ton rdReEETE nﬁ'ﬁ?& K& next

ol | wi thin GhEeTent ‘onas AEShId; ERbLe AT hoDR, ARS: AUESSTARAS AT or 't ask
144 10 |t|hnougham amehpecbfcelred%reza series of determ nations
' detecting one of aaid local oscillator signals at
said receiver;
15 obtaining data describing said one of said local
oscillator eignalst and '
ignoring data describing others of saiad local
oscillator signals enitted trom within said detection zone
vhile said one local oscillator _signal is detected at said
20 receiver. - |

2. A remote audience survey method as elaimed in
Claim 1 wherein*
said establishing step is configured 80 that local
25 oscillator signale enitted in said detection zone at any
of a plurality of local oscillator treguencies are
detectable, wherein a noise level in said deteotion zone
for a noisiest one of said plurality of local oscillator
frequencies is greater than noise levels at others of said
30 plurality of local oscillator frequencies.
said method additionally comprises the step of
& configuring said receiver to detect local oscillator
signals having greater than a predetermined minimum signal
strength at any of said local oscillator frequencies; and
35 said method additionally comprises the step of
preventing calls which correspond to local oscillator
signals having less than said minimum signal strength at



are made to flag data Fﬁar‘ntght—ﬁetenLLaLly be bad. Any nunber of
. determ nations nay ———query task 146 may
det er mi ne whet her an ex WJB of flags have been recorded
for the subject cell 136.* 13 bl C s s were setin pruning process 108
(see FIG 8) wmboen3z?s task 124 | f an excessive nunber i s Fonusséor1t ask
-148 may ~add a descriptive flag to thepgubject cell 136.
After task 148 or when task 146 fails to flnd an excessi ve number of
flags, a query task 150 may determ ne 20 whet her an excessive percentage

change i's 1 eport ginba Ll waid noibdllst! L0EM] NGeBl PUELS itluenty S¥GRSSI Ve

change in ercentage tween two consecutive hours may
i ndi cat e bad dat§°rr¢BE§"9 Wryey; ¥aEuiEs. | s detected a task
152 may add a descriptive flag to the subject cell 136. After task
152 or when . task 150 fail SLH r

per cent age change. in éons% {héﬂé“iu%'lencﬁ suﬁége%uercgd {%Lﬁ%&?&ﬁ In
det er ni ne et heCladmekceheredin: percent age change is reported for the

cell froma COBARa PAEte LR [tepo i sacont igursed dto Heteed anliyCohe30
| ocation in a spry qlsgggglfigbg(yﬂqﬁgirgirguEiﬂgnth or week. A

spread sheet 134 viou be obtained from

nenory 66 or di sk druseiésmethaﬂradgitipnally ¢°!©6}?Pssihﬁt%%?Fe£6e55|ve
change in market getarAiAth CMieUSaid oneD2bORENoERDl Lt Giignial H8Nhbs or

k d h det ect ed,
tack 150 kg < 16ndgH dhcacted Ue ans r%e?“?ié*%‘%bfei?gﬁeif 136,

WO 96/ 23375 said method additiona ly comppises dhs
24 &feﬁﬁitﬁ.a GksdD® détetitdng athpliftéﬁl $&id orid Nboal
excessi ve mar ket

ook, a query t aSPeIaiaREr FRVREE (R denbRE BeBLEUS R sata SRR

15 4. A remote audience survey method as claimed in
Claim 1 wherein s;id obtajining step is configured to
ignore calls associated'with durations less than a
predetgrmined minimum period of time.

20 5. A remote audience survey method as claimed in
Claim 1 wherein: .
said establishing step is configured so that said
local oscillator'signils emitted in said detection zone
from tuners tuned to different ones of said radio stations
25 are detectable through said antenna; and
said method additionally comprises the step of
ignoring data describing other detectable local oscillator
signals emitted from within said detection zone while said
: detecting step is being performed to detect one local
30 oscillator signal.

6. A remote audience survey method as claimed in
Claim 1 wherein said obtaining step comprises the step of
recording data which identify a duration over which said
35 one local oscillator signal is detected at said receiver,
and said method additionally comprises the steps of:



subj ect cell 136 represents the last cell 136 to be 5 exanmined in the
subj ect columm of spread sheet 134 |f not, progranrcontrol | oops
back-tot-ask—2t44—+o0 exani ne 't he rext—cert—Trmthe cofumn. 11 t(he [ ast

cell 136 in the m|muﬁﬂwﬁ ‘exam ned, a _query task 160 deternines
. whether the total nu orded i.n the colum 10 IS greater
than a prY@86/ZBY ned fvi ni num nunber. | ess t harPCIAB%9R1Irum nunber
is detected, the sanple popul ation 29f call records is in danger of
failing to be a statistically significant sanple size. This situation -
may occur when a |large nunber of call records 94 have been 15
pruned through prcomparifng skt deratidh witn/merpreﬂetemined pertiodf fic has

been low |f Jehiggmalst ion is detected, a - task 162 may add a
descriptive flag t read sheet 134. After

e, subject colu
task 162 or when tggﬂ ox{pg said d‘%@t QFﬁFﬁegi?%aﬁ“ls‘ﬁ@%r?ﬁeFa&F 49rRY s
greater thandsedl2@tor signaﬁsnwhlnqsaid cenpa dettep [Iinddeatist Bhatt he

subj ect qoki fﬁgh 1 ot her
col urmssrerrarsr?ito Ewt'{é?ua e pr ogra con ro 3“ todk§4 tH“e to task

142 to exam ne the renminder of spread sheet 134. - When the entire
spread sheet 134 has been eval uated, 25 - process 130 proceeds to a task
166 to continue to process - spread sheet 134 h Task 166
may infuse external data into the array of - read sheet 134. Such
external data nay, 7f orAcSemgfie: audience ?Bﬁ?@éé!ﬂt f@é‘uﬁ?‘nﬁﬁﬁﬁiégfor t he
| ocat iXth nonradiedsta#fions G which! tunePsrsre etrunenantsatihetnﬁene nunber of

d t hod
of the presen?ﬁ*‘Q 16c82" 4t 1deolObiinar ¢ SEFAQF NETRRTLA] fBLIOT,
passi ng t hr o§3ikdqeethed dﬁ“ﬂﬂﬂ@ ng the steps ofiunerous reasons di scussed

above, such car cesaihxmgﬁxﬁg;aSEQtecﬁnynbfbﬁangd|£ua¢d1b¢amercentage nunbers
[ O1Ve A optaraPlk Eae Btk Bbr Ui See Bl eedZobdi o7 19
s 15 an antenna of a receiver;
detecting local cscilletcr signals at said receiver;
obtaining data describing said local oscillator
signals, said data being partitioned into cells, wherein
each call corresponds to a single detected local
20 - oscillator signal, and wherein saia calls convey local
oscillator frequency data and timing data configured so
that a duration between consecutive calls can be
determined; s
generating, in response to said obtaining step,
25 survey results which are responsive to only a portion of
said calls; and
preventing one of two consecutive calls from
‘corrupting said survey results when eeid two consecutive
calls have substantially eguivelent locel oscillator
30 frequencies and occur within a predetermined duration of
one another.

8. A remote audience survey method as claimed in
Claim 7 wherein:
35 . ' saia establishing step is configured so that local
oscillator signals emitted in said detection zone at any
of a plurality of local oscillator fregquencies are
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25 nmoni tor_ed ternati: vel‘y——such external data may
represent popul ati on-of H ZUt ata for the area, such as a
city or the like, wher * 28 was i % located. Such

popul ati on day@sessysn i nfused |nto spread 5 sheet 134 IrCTRISHEOIRILYI Ng
-by percentage data, provide a common ggnom nator all ow ng spread
sheets 134 for ~different areas to be conpared with one another and
conpi | ed together into statistics for |arge areas“nade up of a

‘congl onerate of FERbLCALEL SRtherkin a noise fé&@[ £:ﬁ$d@1hﬁﬁetacuah 26Resaves

the spread sheet (134 a no - vol

optional task 1789F & “°iﬁtifﬁﬁ%b Pﬁé ? %?e%?gnhsgﬂgé?gaﬂay
or at | eagreguencies isf gmatnur thanrno a]re\rQiyﬁoratt othexs, ofingaid
process 130 exi t?lui'ﬁlit of 1°éﬂie°§agggg°§eﬁwm.urms as di scussed

above in onnect m ned by a human
operator f& judgnentS® ‘FI‘E‘ ﬁ%ﬁéﬂ'ﬂlﬁeﬁ’m e 8tep of,j gata
are indi ggg ed. bbnamgupmgtaidimucidverhao detect localdmianetondl cat ed,
process nmay t e
Eﬁgggmw gHeater?thil aryfa&&émm Eaa%uﬁ Ehgnﬁl

definitions in tas omt Eartlc urs fromt

conpi | ation. |fstrengthiat any Qfsaid, 8"?’%5%??{ ]aﬂ'}é?zi %(r}'ﬁaue& Ssma?‘“Be

col |l ected at tseidanethat aidditioaaldy scompreibashthe istepopnfiect i on
wth FIGs.,y §§8ventf.]n AﬂéWca&P&sﬁéﬁé% 16&&&”%5@11&5‘&&"65 an
| mpr oved syst em 0 determning,t ations whi ch
tuners may be tufdgnals he Jsﬂﬁ‘vé:?‘aaf’aiﬁrEi“ mum sjcﬁﬁ:"e %Hoﬁ?

requi ri ng audi enotheer thahpsdidmalsiest locabneseillatox freguenkey frekil | ed
human oper at or. quggin sﬂ/étﬂwdrgﬁw ggdol ogy of the present invention

pl ace a igh riofity on obtdining accurate survey data than on
obtaining | arge survey sanples. Accordingly, the present i nvention
automatical8 y i gnor esgdet Reraidte audiencdesarvey method i xlalimed dnght

ot herwi se be '”Cldi gﬂ ‘Inwfi‘ef'é{:i('ey in 35 order to prevent the

i ntroduction of untfair biases Into
said detecting step is conf:.gured to detect only one

local oscillator signal at a tine,
said method additionally comprises the step of
20 determining when said one local oscillator signal is no
' longer detected at said receiver; and
said method additionally comprises the step of
repeating said detecting step after said one local
oscillator siqnal is no 1onger detected at said receiver.
25 |
'~ 10. A remote audience survey method as claimed in
Claim 7 wherein: ' ,
said call timing data are further configured so that
a Quration for which said local oscillator signals are
30 detected at said receiver can be determined;
said obtaining step is configured to ignore calls
associated with detection durations less than a
predetermined minimum period of time.

35 1. A _rémote audience survey method as claimed in
Claim 7 wherein:



the survey data. Nevertheless, due to the aut omat ed data gat hering
techni que of the pr ge sanple . WO 96/ 23375

oL

P ) 26 popurations
may still be nonitor eHMJJ"Iu\"HHH“" Illl‘rpr oved accuracy in audi ence
survey data is obta s x signal and data processing. |nproved
preci si onWi0P6/23375 audlence survey data i s obtained becaRCRUSIPERL i On zones
5 may be established at any nunber of 3@ifferent |ocations, and
audi ence survey data fromthese | ocations may be conbi ned after

wei ghing survey results with external data, . .. such as population or

ot her dat a. said eé'ﬁib:ptslﬂa_l_q stepcisi amfmimaadmn:l gaddabove with
10 ref e encRalOoBbe] FALSH U %ﬁ%ﬂg&u@&egg@l ddtik son onggl jledin

the art wll recogglze h . %
these pref er FF@Me BBFﬁEﬂP%‘d to ififexent enem 9f #pid (?mdtiﬁe"?r%é@n%f t he
pr esent |nvenunonetectahlélthnouQMpbaidthntenne:ver of the present invention

need 1 not be C te ad e nalyzer

or mul f?pl e recei vgré éun .ﬂﬁ? dag'@#’grsén? St |ons aé'% gt i’ erated in
paral l el . MGPOFiRg data @essqﬂbéeg. Ather 'aﬁectable 1(9&%41d P§Pil batert he
processing f sighadssedttred Fbnhwithin said déorion 2oneCRhIEE. sdlfd 2

| oggi ng conpiyy ently i ndi cat ed
herein, or t#o?é“‘m S‘Q&ﬁ iH 3%&% Pﬁrﬁs g%:#lo cﬁogré)e?{%:e%}‘un&%’%ﬂs whi ch are

i ndi cat ed heescAldatorisignpdif orned at different. conponents of the
systemo Furthernore, those skilled in ' the art will appreci ate that
the present invention will 25 accomodate a wide variation in the
specific tasks and the specific task ordering used to acconplish the
processes descri bed herein. These and. other changes and

12. A remote audience survey method for identifying
radio stations to which tuners are tuned, said tuners

15 having local oscillator signals emitted therefrom, and
said method comprising the steps of: _

' establishing a detection zone so that local
oscillator signals ‘emitted therein at any of a plurality
of local oscillator frequencies are detectable through an -

20 antenna of a receiver, uherein a noise level in said
detection zone for a noisiest one of said plurality of
local oscillator frequencies is greater than noise levels
at others of said plurality of local oscillator
frequencies;

25 configuring a receiver to detect local oscillator
signals having greater than a predeternined ninimum signal
strength at any of said local oscillator frequencies.

detecting local oscillator signals at said receiver;
obtaining data_describing saia local oscillator

30 signals, said data:beinq partitioned into,calls, wherein
each call corresponds to a single detected local
oscillator signal; | B |

generating, in response to said obtaining step,
survey results which are responsive to_only a portion of

35 said calls; and '

preventing calls which correspond to local oscillator
signals having less than said minimum signal strength at




nodi fi cati ons which are obvirous—to—those—skilled in the art are

.intended to be |ncluded—MA t Re—36— present—inventi onT—
0 56135375 DG e Beereea
27 is clai 1.:A renote audience
survey mnet hod Wosﬁnﬁmt ifying radi o statifons“to whi ch RCHESISORAL

tuned, said tuners . havi ng Iocal oscillagor signals emtted

therefrom and

said nethod conprising the steps of:

establishing a detection zone so that said [ocal 10 oscillator signals
emtted therein f otekU8Rak a1f hdikiest locHl! 686£T1aki SExdiqueiicy a0

stations are detectable ou an antenna of a receiver;
detecting one of ngﬁuPSEQ? 5%%%I7%ﬁ€§y 3%5 at : sai d receiver; 15

obt ai ning data describing said one of sald | ocal

and

oscil | at or sg gnal

sai d one | ocal

(O8]

. oscillator signals;
gnori ng, daﬁardﬁs&s idddiendehsugvey ﬁéwbd cmlclaimed in

R T e L

2. A renote audi erni@rsauiWyoﬁreo%otmznﬂemencies in the range of

10

15

20

25

30

35

88.1~107.9 MHz, and said detecting step comprises the step
of tuning said receiver to detect a plurality of even

. tenth-MHz frequencies in a local oscillator frequency

range of 98.8-118,6 MHz.

14. A remote audience survey method as claimed in
Claim 12 wherein: ,

said detecting step is configured to detect only one
local oscillator signal at a time so that otherwise
detectable local oscillator signals occurring
simultaneously with said one local oscillator will be
ignored; '

said method additionally comprises the step of
determining when said one local oscillator signal is no
longer detected at said receiver:; and

said method additionally comprises the step of
repeating said detecting step after said ocne local
oscillator signal is no longer detected at said receiver.

15. A remote audience survey method as claimed in
Claim 12 wherein said obtaining step comprises the steps
of: o

conveying timing data which describe durations for
which said local oscillator signals are detected at said
receiver;

ignoring calls associated with durations less than a
predetermined minimum period of time.

16. A remote_audience survey method as claimed in
Claim 12 additionally comprising the step of ignoring data
describing other detectable local oscillator signals



Claim1 wherein: i shing step is configured so that

| ocal 25 osci | | at or a8 1 in said detection zone at any
of a plurality ofr 1 ocal”‘il!@ﬂﬂ ml ﬂ uermctres—are get-ect-abley
[ Gl

wherein a noise |evel i L i @n zone for a noisiest one of
sai d pIurq$+¥é?§y; | ocal oscillator frequencies is greater than noise
| evel s at 0 of said 30 plurality of |ocal oscill stposdsoedyenci es;
said nethod additionally conprises the st¥3 of configuring said
receiver to detect |ocal oscillator signal s having greater than a
predet erm ned nj ni num si gnal . strength at any of said-local oscillator-

frequenci es; epitted from withini shitbidetborddhnt zene! yii L@ B jges the step of

Riidatacy of &
preventing cadétecting step’ £8PN9&'thd BdrdoihadSell kator, si gnal s havi ng
| ess than sai&ﬂﬂa@xﬁ% 5?5”3{ st reﬁgﬁ]ﬁ%?hﬂ £5 éeate%% ’293’!8
PCT/ US96/ 01211 v 8lgnal. 7 2 ot her than
sai d noisiest local oscillator frequency from corrupting said survey
resul t ss ' 3. Arenvte audi ence survey nethod as clained in 5
Claim1 wherein: -said detecting step is configured to detect"
only one | ocal oscillator signal. at a tine; sai d met hod
additionally conprises the step of determ ni ng when said one | ocal
oscillator signal is no 10 - longer detected at said receiver; and

said nethod additionally conprises the step of - repeating said
detecting step after said one | ocal _ oscillator signal is no 1onger
detected at said receiver.



15 4 A renpte audience survey nethod as claimed in Claim1l
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