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TECQJ;CAL FJELD 
The present invention relates generally to RP 

communications. More specifically, the present invention 
10 relates to accurately identifying from a reaote location 

the broadcast stations to which tuners, used by radios, 
televisions, and the like, are tuned. 

15 
IACICGRQQND ABT 

The commercial broadcast industry and businesses 
whi.ch 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 •et 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 example, the 

accuracy of this data is questional>le. 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 auto•obiles. However, listeners cannot practically make a 
record, accurate or otherwise, of their listening 
tendencies while driving. Accordingly survey data related 
to listening in automobiles is particularly suspect 
because it is compiled from after-the-tact 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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Cost represents anothe~ problem associated with 
· gathering data through audience participation surveys. 
Often, expensive equipment is provided to survey 
participants to automatically record listening tendencies. 

s Accuracy may improve, but a gre~t pressure exists to keep 
amnple sizes ..all to miniaize the tremendous costs 
involved. The smaller sample sizes lead to less accurate 
survey data. Moreover~ the use of tuner-coupled equipment 
is a wholly impractical alternative in surveyillCJ the 

10 automotive radio audience due to.installation costs and 
audience reluctance to permit unneeded meddlin9 with their 
automobiles. PUrthermore, money is often given to survey 
participants to cOm.pensate them for their inconvenience. 
Consequently, survey data obtained through audience 

15 participation in.the g11thering of survey data leads to 
expensive data of questionable validity. 

over the years, attempts have been made at using 
passive electronic RF monitoring equipment to remotely 
identify the stations to which tuners may be tuned. 

20 Generally speaking, audiences' tuners use local oscillator 
siqnals 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 te~nique is desirable because 

it does not require c0operation from an audience, and a 
boat of inaccuracies and coats associated with audience 
participation are reduced or eliminated. Larqe sample 

30 sizes may be 'mOnitored at low cost relative to audience 
participation techniques. However, prior art 
methodologies and systE1ms used to implement 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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However, when larter·sample.sizes inc:~~~ecorrupted or 
Otherwise unfairly skewed data, the re~ult can «la&ily be a 
less ·accurate $Ufyey. . .. ·. . . . 

conventionai ::remote radio monitorlng systems have 
s failed to adequat~iy addrel!!ismany diff~;~~t ~ituations 

that lead to cor~Pted or.skewed suf.rei data. For 
·example, when muit:,lple tuners .·are'· 1~~ted 'near one other, 
·they may·l>e india~inpish*abie from one ·~riot.her "by.the 
monitoring· equipll.t wh•n they .:re ~~ed· ~~··· the saae 

10 station. This lllc.;,,a sut"Vey data ln t~,;or,of .lesa popular 
stat_ions. Moreov•r, no standa~;. exist' for minimum local 
oscillator signal' strength or .. ·frequency aqcur~c::y. 
Conventional moniti:>ring equ.ipmE!nt m~y·: faif to r~ister 
some stations due to· a weak local oscii~~tor sig11al at a 

15 particular tuner'a~d may count another ~~~tion multiple 
times at a dlffe~arit tuner~· J:n addit.ioJl~ background noise 
aay cause ··· 1~cal osgillator' sig11als at ·~· frequ.ncies to 
l>e more readily detedtable than 'at other frequencies, and .·. . ... · .. ·• ·.. . . 

this noise may ske~ ratings in favor of •Olll• stations at 
20 the expense of other stations·~ Still ~1:1;Jler 1 't:be .· 

•, 

25 

accuracy of the survey data obtained_from conventional 
equipment depends· ~:n the skill and conc~nt~ation of human 
operators. 'l'hia·h-an factC>r in:fu~e~ yet ~nother 
inaccuracy into t:tie'survey data. 

D:tSCIQSUBE op iNYBHfrIOH. 

Accordingly,· it is an advantage of the present 
invention that'• an i•proved system and meth~ for 
determining the sta~ions to.which tuner~ may be tuned is 

30 provided. 
·; .· . 

Another advantage of the presa~t invention is that 
audience sul'Yey dat~ are gathered without requiring 
audience participation. - · 

Another advantaqe is that the present invention 
35 gathers audience survey data without requiring a human 

operator. 
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Another advantage is that the present invention 
remotely monitors large sample populations at low cost. 

Another advantage is that the present invention 
improves on the accuracy of audience survey data. 

s Another advanta9e is that the present invention 
improves on the precision conventionally obtainable from 
audience survey data. 

Another advantage is that the present invention 
provides a system and aethodolOCJY which places a higher 

10 priority on obtaining accurate survey data than on 
obtaining large survey samples. 

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

15 introducing unfair ~lases into the survey data. 
The above and other advantages of the present 

invention are carried out in one form by a remote audience 
survey method. The method identifies stations to which 
tuners are tuned. 'l'he tuners have local oscillator 

20 signals emitted. therefrom. 'l'he method calls for 
establishing a detection zone so that local oscillator 
signals emitted frOJD 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 

BRl:EP DESCBXpfXON OF QRA}fXHG§ 
A more complete understanding of the present 

invention may be derived by referring to the detailed 
description and c1ai11ls when considered in connection with 

35 the Figures, wherein like reference numbers refer to 
similar items thtougbout the Figures, and: 
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FIG. 1 sbawa ... layou~·di~gra• of an exa1,1ple 
anviromaent within. which ···p~ettlrred eDlbadiaent of the 
preaent invanti~n · may. op~~~te; '•· . . . . ' ... . . . 

' . . . .· ... '• 

FIG. 2 ahowS a block dlagr~• of •· reaote audience . .. ··, ,. - ~ : . . . . .. . . ~ · ... ' .. · ... . . ' 

5 survey system; 
FJ:G. 3 ah~ ···graph that re,late11 d~sired signals to . . . : . . . . 

noise in a frequency ran9e of int;erest ~°' the rmllote 
audience suz-Vey ayatmn ·Sbown in .FIG. -~; 

.· . . . . . ' ·' . . . . . . 

FrG. ·4 sh.c)ws ii· flow chart o~ a pr~ce•s performed by a 
10 scanning receiver.-~ortion.ot tll~ 'r..,te .-•~dience survey 

system shown in FI~. 2; 
PIG. s show~·a flow ~art of a data logging process 

performed by acl8ta logqin-, CC)JllpUter poj;-tion Of the remote 
audience survey syst'em shOlfn in · FIG. 2 ; . . 

15 FIG. 6 she;,;.. ~ .tuni~g table which is maintained in a 
••mory structute w~thinttae d~ta :lOCJCJl~g ~oaputer portion 
of the remote. awtience survey system shown .in PIG. 2; . . ·~ . . . . . . ~ . . .' . : . 

PIG. 7 sho"'5 an exeaplary ~ormat for a data record 
logqed by the data.· logqing cO.put•r portion of the remote 

20 audience survey systea shown in P~G. 2; . 
FIG. 8 sho~ ~ flow dtart of.. a c~pilation pruninq 

process.perfo~ed by.a ~oaplling QOJIPl.1,t~~ portion of the ·. ,. · .. ··.·· .. · . . ; . . 

remote audience &Utvey sy111ta.·11~t)1'D in FJ;G. 21 - . . . .. . . . . . . 

FIG. 9 shows a flow cll•rt of a 09aP~le process 
25 performed by the c~iling ccm;>uter portion.of the remote 

30 

audience survey sy~te•·~hown ill FIG. 2; and 
FIG. 10 shows ~ block diaqram of an exemplary spread 

sheet array prOduced by the coapilin9 computer portion of 
the remote audience survey system shown in FIG. 2. 

UST MODES FOR CARBYIHG O~·THE IHVlftTIQN 
FIG. 1 show~a.iayoutdiagra• of an example 

environaent within which the preferred eab.~iments of the 
· present invention aay operate. FIG. 1 Sh01f& a road 10 on 

35 which any number.of radio-e~~pped vehicles 12, such as 
cars, trucks,· motorcycles;. ~nd the like, may .. travel in 
either of two directions. Road 10 has an intersection 
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portion 14 and a non-intersection .. portion 16. 
Inter9ection portion 14 resides near an intersection 18 
and represents a portion of road 10 where vehicles 12 
often stop, spend longer periods of tiae, and bunch up or 

5 reside close to one another. In non-intersection portion 
16, vehicles 12 tend to aove and to spread out from one 
another, compared to intersection portion 14. 

Many of vehicles 12 include a radio or tuner 20 for 
receiving commerciall~ broadcast radio or other signals, 

10 such as conventional AH, PM, television, and the like. 
The currently preferred embodiment of the present 
invention identifies the Ji'M radio stations to which some 
of radios 20 may be tuned. While this currently preferred 
embodiment of the present invention is limited to FM 

15 stations, those skilled in the art will appreciate that 
many of the features of the present invention may be 
successfully applied to identifying AM or television 
stations as wall, either alone or in combination with the 
detection of FM stations. 

20 Radios 20 detect broadcast stations through a well 
known demodulation process which requires radios 20 to 
generate local oscillator (LO) signals 22 having 
frequenci•s near the broadcast signals' frequencies. For 
PM broadcast stations, an.LO signal 22 oscillates at a 

25 frequency around 10.7 MHz above the frequency of the 
broadcast signal to which a radio 20 is currently tuned. 
Thus, the frequency of a broadcast siC)llal to which a radio 
20 is tuned can be identified by detecting the presence of 
the tuner's LO signal 22 and identifying the frequency of 

30 the tuner's LO signal 22. LO 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 intended to receive the broadcast 
stations. The strength of LO signal 22 may vary 

35 significantly from vehicle 12 to vehicle 12, and the 
precise frequency of LO signal 22 relative to the 
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frequency of tbe broadcast signal beil'lCJ received at a 
radio 20 may vary; frma vehicle to v~ioi~ •.. 

'!'be present invention •e11 an a!'~~~~•· 2 6 to establish 
a detection zone 28 within whicb LO ~J9na~s 22 •itted 

5 from vebicle:S 12 Jllay'be received •. In ~e currently 
···" ·' '· 

pref erred embod~nt of tbe present inv~tion, detection 
zone 28 extendsac,~oss r0ad 10 to cover traffic lanes for 
two directions. Preferably, antenna 2~ ia a directional 

·~ . . . : 

antenna with a substantially flat resp~JUle through tbe 
10 frequency band of ·'interest (i.e. the FM band Offset by 

10.7 MHz). '!'be directionality of anterina,.26 reduces the 
likelihood of interfez-.nce from spuri~us signals.emanating 
from outside detectio~ zone 28. 

15 
Preferably, a site :be11icie .·road 10 i.n non-intersection 

portion 16 tbere~fis selected for a.ntenna, 26. By 
bringing antenna 26 into proximity with.road 10, and 
radios 20 and radio antennas 24 thereon, detection zone 28 
is projected ao that LO signals 22.ma:ybe receiyeci •. By 
selecting a site fo,r antenna a6 that is beside non-

20 intersection portion 16 Of road 10, Veb~Cl·eS 12 tend to 
move through zone·. 28 and· .. remain spaced. aJ>&rt from one 
another more than ·wuld result from locating .an't;enna 26 
beside interse~ion portion14. '!'bis .tend• to.increase 
the sample populat~on detectable throqgh th• system and 

25 method of the present invention, as discussed below. 

30 

'l'bose skilled in the art will appr•c,iate tbat tbe 
detection zone 28 depicted in FIG. l ~epr11sants a zone for 
ID signals 22 having an average signai st~ength. since 
the strength of LO signals 22 varies from vehicle to 
vehicle, zone 28 Jllay be larger with respect to so~ 
vehicles and smaller with' ~aspect t~ oth41~a.·· . Moreover, 
zone 28 may be 'ulaaci in connection with any size .road 10, 
whether larger or smaller than the one depicted.in FIG. 1. 

. FIG. 2 shows a block diagr~ of a remote audience 
35 survey system 30 constructed in accordance with a 

preferred e:mbodlilent of the present inv~ntion. System 30 
includes antenna 26, discussed above, a scanning receiver 
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32, a data 1099ing computer 34 in data communication with 
receiver 32, and a compiling computer 36 in data 
communication with data logging computer 34. Receiver 32 
and data logging computer 34 are preferably located near 

5 antenna 26 beside road 10 (see FIG. 1). Due to the weak 
nature of LO signals 22, electrical power supplied to each 
of receiver 32 and computer 34 is individually conditioned 
through RF clamping devices (not shown) to reduce 
interference. In addition, RP shielding (not shown) is 

10 used around receiver 32 and computer 34 individually, and 
again around receiver 32. and computer 34 collectively. 
Data communication between receiver 32 and computer 34 
takes place through an RS-232 data link, and a cable 38 
that provides this link is clamped and shielded. 

15 Antenna 26 couples to an attenuator 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 anywhere 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 bas d~ta lines 
coupled to IP detector 46 and a voltage controlled crystal 
oscillator (VCXO) so, as well as cable 38 which conveys 
the above-discussed RS-232 data link to data logging 
computer 34. VCXO 50 couples to IP detector 46, and a 

30 memory 52 couples to CPO 48. Memory 52 stores progra:mminq 
instructions which define processes performed by CPU 48 
and rece,iver 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 convent.ional l!Jlcanner. While 
numerous commercialiy available scanners may adequately 
serve ln the present invention, the currently preferred 
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embodiment uses··- a moctel AR3000A receiver, available from 
ACE communications -of _Fishers, India~a. --

PIG. 3 sliolflil- a qr~ph-tbat r~lat.-~ 4esired signals to 
noise in the frecP,te~y-range -of interest to remote 

s audience a~ey .lystam 30 (i.e. the PK band ~ffset by 10.7 

MHz). Those akilledin the art W'ill appreciate that the . . . . ., . . . 

graph depicted-in PIG. 3 illustrates_ a hypothetical 
situation, and that the signal amp~itude ve~us frequency 
picture experienced by-system 30 (sea FXG. 2) will vary 

10 from instant to instant ~nd frOJD loc~tio~to location. 

15 

Nevertheless, the 'background noise, in t~e lower half of 
the frequency rangla is-usually_signif1.~ntly higher than 
the background noi~e- in ~e upper half of the frequency 

. . . . . . - . 

range. This phenol,lenon results, at least ___ in. part-, from 
the fact that tb~ -.- love~ half of the ~- ~ignal -frequency 
range %1iasides in tl'l• PM band where a sig,niticant amount of 
RF energy is present. On the other hand, the higher half 
'of the LO siqnal frequency range resides above the highest 
possible FM broadc~st sign~l at 108 MHz, where 

20 significantly lass RF energy is present. 
In-particula~,- FM signals are broadcast in the United 

States and other countries at odd_tenth-Mllz frequencies in 
the 88-108 MHZ rancje, sucb_as 88.l MHz, ·~-3 MHz, 88.S 

MHz, and so on, up to 107. 9 MHz._ Qf course, different 
.. . ., ,· 

25 ones of the h\Uldred or so possible FM broadcast station 

30 

35 

frequencies are ~stad in-different geog~~phical areas, and 
Jio single area has·n stations licensed to broadcast at 
all --or even a majorlty of the possibl_~- odd tenth-MHz 
frequ'.encies to prev~nt interference._ _PIG. 3 _ depicts the 
energy from local -•FM broadcast stations as being 
concentrated primarily at peaks 23, whlch hav:e such a 
large amplitude th.at they are not ent~reiy i11u~trated in 
the graph. 'l'h.se P8:8Jcs are centered at odd tenth-MHZ 
freqUencies. 

LO siqnals 22 tyPically have a signal strength. auch 
less than PM broadcast station signals. FIG. 3 depicts a 
constant amp-litU:de tor LO signals 22 of v~rioua 
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frequencies. Howeve~, for reasons discussed above, this 
constant amplitUcle represents an average, and individual 
LO signals 22 may have amplitudes above or below that 
indicated. In fact, for JDany ra~ios 20 (see FIG. 1), LO 

s signals 22 may exhibit an amplitude less than the 
backqround noiaa level. 

Since LO signals are offset from FM broadcast signals 
by 10.7 Milz, the LO signals are emitted at an even tenth­
MHz frequency in the range of 98.8•118.6 MHz, such as 98.8 

10 MHz, 99.0 Miiz, 99.2 MHz, and so on, up to 118.6 MHz. 
Since LO signals 22 are eaitted at even tenth-MHz 
frequencies and FH stations broadcast signals 23 at odd 
tenth-MHz frequencies, lll&ny LO signals 22 may still be 
distinguished from FM broadcast signals 23. However, when 

15 the frequency of an LO signal 22 and an PM signal 23 are 
very close to one another, as shown at 22' and 23' in FIG. 
3, the LO signal 22 :may be difficult to detect or 
otherwise distinguish from the background noise compared 
to other LO signale 22 which do not experience the same 

20 interference. 
Attenuator 40 (see FIG. 2) serves to equalize the 

detection of the noisiest one of LO signals 22, such as LO 
signal 22 1

, with the detection of the other less noisy 
ones of LO signals 22. Without such equalization, a lower 

25 percentage of the noisiest LO siqnals 22' would be 
detected. by system 30 (see FIG. 2) compared to the 
percentage of other LO signals 22 detected by system 30. 
This lower percentage would introduce an inaccuracy into 
the audience surveys provided by system 30. 

30 As is conventional, receiver 32 detects signals that 
have an amplitude exceeding a sensitivity parameter. The 
sensitivity parameter defines the lowest amplitude signal 
which receiver 32 may detect, and is indicated by the 
letter "S" in FIG. 3. The highest background noise level 

35 at an LO signal frequency is indicated by the letter "N" 
. . ' 

in FIG. 3. This level may ~e determined empirically at 
each site where antenna 26 (see FIGs. 1-2) is located. 
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Attenuator 40 supJ>:lies·· an uount of attenuation 
correspondiriCJ 1:0'· .. /S• ·. Thus, any signa~, including any LO 
signal 22, that has an.amplitude .less~ N 'will 90 
undetected by ri~iver 32·. By examinin9 FI'G. ' 3 I those 

5 skilled in the a~ will appreciate ~t.~is confiquration 
of receiver 32 causes many LO signals.22 tha.t might 
otherwise be det~tabl* by receiver 32 to ~e ignored. 
However, it prevents all unfair bias' towa~····stations 

10 

15 

20 

corresponding to.the frequencies of.such LO si~als 22. 
With reference' back to FIG. 2, data.logging computer 

34 includes a· CPU :54 which couples to .at .least a '·memory 
56, a timer 58, and ·a disk drive 60. Mam~ry 56 stores 
programming instriictions which define p~~esses. performed 
by CPU 54 and data'1099in9 computer 34 ~nd stores data 

.. . . 

DiSkdrive 60 is used 
for non-volatile llt;orage .·of data, · preferably on a 
removable media such as a diskette. Of·· course, nothing 
prevents data log9inq computer 34 from J,ncludin9 . ., .. 

additional features,· such as a keyboard, display, modem,· 
and the like (not shown) •. In fact, in the currently 
preferrec:l embodiaent'ot.the present i~vention, a 
conventional portable personal computer serves as data 

25 logging computer 34~ 

30 

Data loqgedby'ctata logging computer 34 are 
communicated to cOmpiling computer 36 ~i~ a data link 62. 
In the preferred embodiment, data link 62 is provided by 
physically careying·diakettes from data 10q9inq computer . . . ' . 

34 to compiling computer 36. · However, ·· nothing prevents 
the implementation of more autol1lated li~ks~ such as links 
established through a modem and cellular telephone~ In 
the preferred embodiment, the logged data'a1:e .thereafter 
kept separate froJll data compiled by compiling computer. 

35 This allows a variety of compilation formats to be adapted 
to the same data~ 
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Cmapiling computer 36 includes a CPU 64, which 
couples to at least a memory 66, a dis~ drive 68, a 
keyboard and display 70, and a printer 72. Memory 66 
stores proc;ra .. ing instructions which define processes 

5 performed by CPU 64 and COJDPiling computer 36 and.· stores 
data used and generated in accordance with these 
processes. Diak drive 68 is used for non-volatile storage 
of data and for obtaining data from data 109ging computer 
34 via diskettes. Printer 72 is used for constructing 

10 paper reports of survey data. Of course, nothing prevents 
compiling computer 36 from inclu~ing additional features, 
such as a hard disk drive, a modem, mouse, and the like. 
(not shown). In the currently preferred embodiaent of the 
present invention, a conventional personal computer serves 

15 as compiling computer 36. 
FIG. 4 shows a flow chart of a scanner process 74 

performed by scanning receiver 32 ·[see FIG. 2). Generally 
speaking, scanner process 74 causes receiver 32 to act as 
a slave under the control of data logging computer 34 (see 

20 FIG. 2}. Receiver 32 simply responds to instructions 
presented to it from data loqginq computer .34 over data 
lihk 38 (aee FIG. 2). Procedure 74 is performed in 
accordance with software programming instructions stored 
in melllOry 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 processed in a manner discussed 
below. The particular data output at task 76 9enerally 
describes whether a siCJJial has been detected at the 
frequency to which receiver 32 is ~rrently tuned. The 
detection information may be communicated throu9h or 

35 accompanied by data which indicate the strenqth 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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WbiCh receiver 32is 'wrrently tuned, •t1:,enuation factors, 
and/or signal typ~s,· such as AM, PH,· an4. tbe like. 

After task· '76, a query task 78 d•i;e~ines whet)ler a 
.· .. •,... . :; .... 

new tuning ccmman4 ~···been re~ived f~e>.m data.logging 
s computer 34 via·· 4~,ta. link:' 38. A tuniqg ,,coDIJlltnd instructs 

receiver 32 to tfuia to a particular f~aqut1noy, and may 
include other·. !ta.is of data, such as b~n~width to use in 
detecting siqnals,attan1lation factors t~.apply to any 
received slqn8.ls, typ.s, suCh as AM or .,.., of signals to 

10 detect, and tbe li~. If no new tuni~ conaand has been 
received, task 1iioutes program contr~~ backto task 76. 

Process 74 remaiJ1~ .. in a loop that incl..:.des tasks 76 and 78 

until ·a new tunibg cOllDland is receivect~ .· 'R•ceiver 32 

15 

remains tuned to one frequency, and~ stream of data is 
supplied by receiv•r 32 over data lin~ 38. This stream of 
data tracks any s19na1 detected at tb~ tuned frequency. 

-. . . 

If task 78 detects·& n•w tuning comaand, a task 80 

programs receiv~r ~2.in response to the .J'lew tuninq 
C0111Dland. :In parti~lar, IF detector 46 ll,nd VCXO so (see 

20 FIG. 2) are prograilmed to carry out the new co1'11and • 
. ··.• . 

Proqram control -Y remain.at task so unt~l suffic~ent 
time has elap&ed to permit acquisition of any signal that 
may be present in the newiy commanded fre()Uency. When 
such time has elapsed, program control i-eturns to task 76 

25 to output a stream pf data describing the ~esults in 
accordance with i:be' new tuning cononande: Program control 
raains in the aboye,;,;.de~cribed loops consi,ting of tasks 
76, 78, and 80 indefinitely. A human operator may 

• .. ! . • •· •· ··.· 

30 

35 

interrupt process 74 by, for example, :removing: power from 
receiver 32, wh~ d~ta logg:i.nq ope:r;ation~ a:r;e .complete for 

a given location. .. . 
FIG. 5 shows a· flow chart of a da1:a loqging process 

82 performed by data 1099ing computer.l4. Generally 
speaking, dat~ logging process 82 cont~ols tbe .. oper'1tion 

: . . . . . . . . 

of scanning receiver 32 and logs data 11upplied by receiver 
32. Procedure 82 ~:performed in acco:r;dailc:e with software 
programming instructions stored in memory 56 (see FIG. 2) 



'· :.:. 

W09612337S Pc.T/US96/0121 l 

14 

of c011pUter 34 in a manner well known to those skilled in 
the art. 

Procedure 82 pertorms a task 84 to send another 
tuning command over data link 38 to receiver 32. As 

5 discussed above, this command includes data identifying a 
frequency to which receiver 32 is commanded to tune along 
with other tuning parameters, such as signal type, 
attenuation, and bandwidth. The particular frequency to 
be sent during task 84 may be obtained by consultinq a 

10 tuning.table 86 1 an exemplary block diagram of which is 
shown in FIG. 6. Table 86 may be formed in a memory 
structure stored in •eaory 56 (see PIG. 2). 

With reference to FIG. 6, table 86 includes a list of 
LO signal frequencies. As discussed above, these 

15 frequencies are even tenth-MHz frequencies in the range of 
98.8•118.6 MHz. However, table 86 is constructed to 
include only LO 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 PIG. 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 
LO signal frequency. Such descriptive data may include a 
FM station frequency 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 
determine which LO frequency to send to receiver 32. 
Thus, the next freque~cy 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. 
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Referring ba~k. 1:,o,. F:J:.G. s, task 84 may select other 
data required b~ the tunin;. command frQlll.~onstants stored 
in memory 56 (see PIG. 2). In the.preferred embodiment, a 
type parameteria·aet to ·~~nd th~ ~eQ.~ipt of .an PM 

5 signal, and ·an'll.tblnuator parameter 1~ set to. Qommand no 
attenuation. In·~~ prefer~ed emb~l--~t, .attenuation is 

.-,: .. .. . . ·;· ... 

performed via attetiuat~r 4()becauae .me>,~•.prec:iae 
attenuation can ~'. obtained. H~ever I • C)~er embodiments 
may perform the ~ttenuatio~ functi.on wlthin receiver 32 

10 via software Pro9#.~1Dlling. 
In the preferred embodiment, a band~idth parameter is 

·. :·:' .. , . : ... : . . .· .·: :: . 

set to command ab~n'?Wi(\th of lesr:; than: llJ mz, and more 
preferably around 12 JCBz. This bandwi~~ repras~ts a 
desirable comprolai~~ between obtaining.inaccurate data and 

,·· ,. •: .. ·. 

15 missing calla, wlj.erfi1 · a call reprfil•e.nts t:ll• detection of a 
radio station t~ 'which a radio 20. (see PI.G·· 1) is tuned. 

. . . 

Greater bandwidths ·.lead to inaccurate data because FM 
broadcast signals 23 (see FIG. 3) may be confused with LO 
signals 22 in th~ l~wer half of the LO signal frequency 

20 band. Leaser baneht-.i.dth leads to missed ~alls because the 
precise.frequericies.f:)f LO signals 22 vary from radio 20 to 
radio :zo. 

After task 84, process 82 performs a t:ask 88 to 
obtain data transmitted to data logging computer 34 from 

25 receiver 32. Task 88 may desirably include a waiting 
period to allow re~~~ver 32 to slew its tuninCl,J.tO a newly 
progralllliled frequency and to lock to any signal which may 
be present at this new.frequency. Howevei:, any wait is 

30 

typically no more than a scant fraction of a. second. once 
such data have been r,eceivad, a query, tas~ 90 is performed 
to evaluate the data.from receiver 32 t:o determine whether 
an LO signal 22 has been detected. :In -~ing this 
determination, ta&k 9o may desirably evaluate a signal 
strength parameter to. insure that any received.ID signal 

35 22 exhibits an amplitude above a predet8J11ined minimum to 
reduce the likelihood of confuslnq a spurious signal with 
a legitimate call. If no signal is detected, er if no 
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signal of sufficient amplitude is present, program control 
loops back to task 84, where receiver 32 is commanded to 
tune to a new frequency. Process 82 remains in a scan 
loop that includes tasks 84, as, and 90 until an LO signal 

5 22 is detected. In other words, process 82 causes 
receiver 32 to scan the ID signal frequencies which 
correspond to FM stations to be included in an audience 
survey until one such LO signal 22 is detected. 

When task 90 decides that a legitimate LO signal 22 

10 has been detected, process 82 performs a task 92. Task 92 

is not part of the above-discussed scan loop. Ho new 
tuning comaand is sent to receiver 32, and receiver 32 
remains tuned to the frequency where the LO signal 22 was 

detaeted. Any other LO signal 22 that might possibly l:>e 
15 detectable by receiver 32 at this point in time is 

ignored• 
Task 92 initializes a call record 94 in memory 56 of 

data log9in9 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 d•scriptive 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 1D signal 
currently being detected at receiver 32. 

With reference back to FIG. 5, after task 92, a task 
30 96 gets additional data from rec~iver 32. 'l'ask 96 

performs sUbstantially the same function as task 88, 

discussed ~ove. · After taa~ 96, a qu~ task 98 examines 
the data obtained in task 96 to determine whether the LO 
signal 22 being detected by receiver 32 has disappeared by 

35 fallinq below predetermined limits. If the LO signal 22 
bas not disappeared, program control returns to task 96 to 
obtain additional data from receiver 32. 'l'hus, once an LO 
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signal 22 haa been detected, process a2 remains in a loop 
consisting of tallks · 96 and 98 . ul'ltil th~ . LO ~19na1: 22 is no 
longer detecteclby receivtar 32. 

' ' 

When task 18· 'determines that the. LQ signal 22 has 
.. . ,, . . ' .. . . ; . ~ . ' . : . 

5 disappeared, a qUery t••k ioo determb1es. whether the just­
detected call lasted for at least a ~in!•• permitted call 
duration. In the .. ;pr~ferred. 8mb«>di,men1:, . t.hi~ minimum 

"7 ', .' ... •·• . ...... .. ·. : . . • . 

permitted call duration is around one ••qond. This 
deteraination·may .. be made b)'·co~paring ~be current time 

10 with the time ot:4'y saved in the call 're.co~ •bove at 
;_·. . . . . . . .. .· . . 

15 

20 

task 92. :If the' caii duration was l.e•• th.an the permitted 
minimum, a taskio~·cleafs ~all. record 94 (see PIG. 7) 

initial'ized abov• in task 92, and prog;r:am control loops 
back to task 84 t~ cause receiver 32 to 'scan to the next 
detectable LO signal 22. ~is brief call will be ignored 
in the audience survey. such brief calls .. may result from 

··=. ·. . .. 
spurious signals, amnentary specular raf:lactions,.radio 
station changes in r21.dios 20, and t:tie like. such events 
do not.represent l~i~imate calls and can skew the 
audience survey·· data~ 

When task 100 'determines that the call,duration 
exceeded the permitted·. mi~i~um, ·a task 104 completes call 
record 94 (sea FJ:G. 7). In particular, task 104 adds the 
current tine ot day to call record ~4. alo~g with data 

25 describing the plll~k.si9na1 strength detect;ed during the 
call. The time of .day rec~rded in call. record 94 for the 
end of the call wb.en takm( with the time _c,f day recorded 
for the start of the call describe th.e ' C::ai1,. duration. 
After task 104, a task 106 ~itas call record 94 to a file .. ·, . ·. ' .. , ' 

30 which is now or :aiay later be written to~isk ,drive 60 (see 
FIG. 2) on a rem~able diskette. 'l'hus, tllBk106 causes 
call record 94 tob,. 1C)99ed on a substantially.permanent 
and non-volatile medimn. 

After task·. 106, program control loops baC~ to ta•k 
. . ' .·,· 

35 84, where receiver 32. is commanded to.scan f~r another LO 

signal 22. Thus,· process 82 .. remains in an: inde(inite 
loop. The LO sigllai .: frecluttncy band is scanned for an LO 



W0"'2337S PCl'/US9'/01211 
18 

signal 22. When such a signal is detected, other LO 
signals are ignored until the detected LO signal 22 is no 
longer detectable at receiver 22. 

The ignoring of other LO signals while one LO signal 
5 is detectable prevents a particular type of skew in 

audience survey data, Hence, a situation where multiple 
radios are tuned to a common station within detection zone 
28 is prevented from skewing the audience survey data. 
While the ignoring of other LO signals that are otherwise 

10 detectable reduces the sample population, it reduces calls 
recorded for all stations included in the survey in 
proportion to the actual number of radios 20 tuned to 
those stations. consequently, no unfair bias is 
introduced into the survey data. on the other band, if 

15 other detectable LO signals were logged while more than 
one LO signal could be detected, disproportionately fewer 
calls would be.recorded 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 multipie calls concurrently in detection zone 28. 

l·n the preferred embodiment of the present invention, 
receiver 32 continuously performs process 74 (see FIG. 4) 
and data logging computer 34 continuously performs process 

25 82 at any given location for any period. of time. over a 
duration of 48-96 hours, thousands of calls are typically 
logged. Of course, those skilled in the art 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 tbeile 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 logging computer 34 may 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. 
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Those •kill•". in th:• art will ap~;rec~ate .. than no 
human operator is required for the op.ration of receiver 
32 or data loggi~9, computer 34 o,r for th' inte_;rpretation 
of received data. ' This proVldes ·~ accuracy .benefit . ..• . ... . : 

5 because results are not de~nden~ µpon,~tt skill and 
concentration of an operato~. It alsQ provides a cost 
benefit' because bigh salaries f~r-skii~ed o~rators may be 
oaitted alon9 with·: the Prov.isions f~r a c~f~rtable 
environment near~ monitoring site.within wbicb a human 

. . . . :•• . . ··.·. . 

10 operator might wor~. . 

15 

PIG. 8 ahow~ ~·fiow chart of a compilation pruning 
process 108 that-i• perforiaed by compiling computer 36. 

Generally speaking, coripilation pruning.process 108 prunes 
. . . - . . 

certain call rec~~s 94 from those. contained in the file 

of call records 94 l0qged as described ~ave. Process 10s 
prunes call.rec~~~ 94 which are. likely t() describe 
ille9itimate cal~• that mig~t skew the survey data. 

i . . . 

Procedure 108 is performed in accordance with software 
progra11111ing instructions stored in 1118mory 66 (see FIG. 2) 

20 of computer 36 in a manner well Jcnown to those skilled in 
the art. 

Procedure 108 iteratively examines eaell logqed call 
record 94 (see PIG. 7) in a loop which will be described 
below. Procedure 1~8 perforas a task 110 to get the next 

25 call record 94 from_the file. Next, a query t•sk 112 

determines whether.the inter-call duration, which 
transpires betwe~n t;he end of the previo'llsly examined call 
and the start of _th.e.. currently examined call, .is lass than 

30 

35 

a minimum predetermined duration. In the preferred 
embodiment this minimum duration .is .. set at around ei9ht 
seconds :tor normal city traffic speeds. However, this 
minimum duration may be adjusted upward or downward to 
accommodate slower or faster traffic. If this inter-call 
duration is less tba~ the minimum duration; tben the 
possibility exists that an ill41qitimate . call bas. been · 
recorded. If so, a query task 114 is performed to ex11mine 
the signal frequencies recorded for this call record and 
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the previous call record. If these frequencies are the 
same, then the call is treated as an illegitimate call, 
and program·control proceeds bac~ to task 110 to examine 
the next call record 94 from the tile. The data recorded 

s in the call record will simply be ignored. 
Tasks 112 and 114 tC>CJether test for a situation where 

two consecutive calls are recorded for the same station 
within the ainimwa duration. in some instances, this 
situation may represent two legitimate calls. However, in 

10 other instances it may result from a single.radio 20 whose 
LO signal 22 was aomentarily interrupted. such an 
interruption may, for example, result from a low level 
signal tbat can barely be detected in the first place or 
from an intervening vehicle 12 passing between the LO 

15 signal's emittinq radio 20 and ant11nna 26 (see FIG. 1). 
In the case of a momentary interruption, the recording of 
two cal'ls for a single radio would skew audience survey 
data in favor of stations where such an occurrence would 
be more likely, such as stations whose LO frequencies 

20 reside in the lower half of the LO.frequency band where 
greater noise exists or for stations 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 •inimum 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 dura~ion greater than this 
maxiJllWll, the call is considered to be illegitimate, and 
proc;rru control returns to task 110 to examine the next 
call record 94. The data includ~ in this call record 94 

35 will be ignored. 
Vehicles 12 should norma.lly. pass through detection 

zone 28 within a matter of a few seconds. When a call 
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record indicates ·a 'e:2l11 ··duration great~.r .than the maximum 
allowed period of time, receiv~r 32 p~C)b~lY d.etected 
ilomethinCJ othtilr t.Jlart a radf.o 2_0 •. • For' ·~;.pie, an 
interferinq no'id~ "·source ·~y have c~ i~t() the vicinity. 

5 Such call data.akwa aUdien~e s~rv&y data, typically in 
favor Of station~;whoa~LO aicPia1s oscillate in the FM 
broadcast signal ··fr.q\lenqr ·. ba1ad: . . .. 

When task :ll.a'd.teraine~ that th' q;Ll recQrd 94 
. indicates a cail 41.tl-ation less tlla11 tll.• 1n11xb1wn allowed, 

,· .. ·c· ,. 

10 the cali may· be considered leqi timate. ~or.· the moment, and 

15 

program control: pt.ciceeds to a ~ery ta1Sk:120. T••k 120 
may examine data 'iii ·the call .. record to.determine. whether 
somethingunu•u&i is iriai.~ated •. For ex~•pie, task 120 may 
examine ·the calf's .:·signal stren9th to d~t~~ine wbether an 
unusually high 11.iVn&i ~as re~ivad. Al,i;eJ;"natively, task 
120 may examine<tf11ti·<=a11 1 s durati~n to d~ex:mine whether 

. . . ; ' . , .. 

an unusually longcaii·was recorded., ~ven ~hoUCJh .the call 
duration may be less than the maximua allc:>wed •. sucb 
events, and perha~a others, by th•mselve~ do not indicate 

20 bad data but ~Y :Ln~ic:ate b~d data.if th•Y occur in 
several different call records 94. Accordingly,.when such 
events are detected, a task 124 activates a flag 
associated with.the C:all record 94 for later 
consideration. 

25 After task 124.or when task 120 fails to find 

30 

questionable data :L~:the call record..94,· process 108 
.·· ·: ·. : ;' .. · 

performs a task 126. Task 12Ei sa,ves the call record 94 in 
a compilation file.· Next, a query tas~1~$ determines if 
the call record 94 .· wa~ the. last call rec~rd 94 to be 

examined for prunlnq. If not the last cati record 94, 
program control returns t~ task 110 to_e:JCa-.aine the next 
call record 94. 1't-ociaas 108 remains in 1*~s loop until 
all call records 9.4 have been examined. )l)otentially 
biasing data are a~t~atically pruned away from the 

35 remaining call records 94. When all call.records 94 have 
been eXa1Dined, pro9ram contr01 proceeds to_a compile 
process 130. of·course, those skilled in the art will 
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appreciate that program control need not automatically 
proceed to process 130, and that pro~ess 130 aay be 

described by an entirely different computer program froa 
process 108. 

s FIG. 9 shows a flow chart of compile process 130 that 
may be performed by co111Pilinq computer 36. Generally 
speakin9, compile process 130 infuses data from the 
compilation file produced by pruning process 108 (see FIG. 
8) into a spread sheet array, an example of which is 

10 illustrated by FIG. 10. Procedure 130 is performed in 
accordance with software progra-.ing instructions stored 
in memory 66 (see FIG. 2) of computer 36 in a manner well 
known to those skilled in the art. 

Process 130 performs a task 132 to qet cell 
15 definition• for a apread aheet 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 
embodiment, a colQllU1 is provided for each hour of a day 

20 and a row is provided for each radio station to be 
included in an audience survey. ~ask 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 change 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 accuaulate the data 
contained therein, or at least portions of it, into spread 

30 sheet l34 (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 being 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 
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column in sj>rea~ sheet 134 and provide normalized data for 
comparing fr0m bour te> bour. . 

Aft.er task 140, ··a 10op is instigat•d .to examine the 
various cells 136 .. and columns of ~~ad sheet 134. In the 

~· . . . . . . . 

5 preferred embodillent, all ce.lls of on~ c:0lumn are examined 
before examinili~ q~lla ~f a~ot11er co~µinn. Thus, a task .. ... ··.;·.· ·';· . ,. . . . . 

142 identifies:· the next spread •11.eet .c.ol~ t.o examine, 
and a taak 144 icl~ntifies 'tllenext ~11 ~itbin tbe 
currently identified co~umn to ~xamin.. . .. .A(ter task 144 

10 identifies a subject cell 136, a aeries of dete~inations 
are made to flag· data that •ig)lt. ·potentially be bad. Any 
number of d~tenain~tions may be made •.. Fe>:r: example, a 
query task 146 llaydet.naine whether an excessive number 
of flags hav~ ~~n ~~~orded for the s\lbject cell 136. 

:·:::·· .. ·. .· : 

15 such flags were set in pruning process 1Q8 (see PIG. 8) at 

task.124. If an axcessiv• nwQ>er is found, a task 148 may 
add a descriptive ~lag to the subject cell 136. 

After task 14S or when task 146·fails to find an 
excessive nuniber of flags, a query t.ask.150 may determine . . ., : .. . .. 

20 whether an excesslve percentage cbange .. is re~orted for the 
cell from the .Previous hour. An excessive change in 
market share percentage between two consecutive. hours may 
indicate bad data. Thus, when this slt~ation. is detected, 
a task 152.may ~dd a ·descriptive, flag to the subject cell 

. . . . . . 

25 1361 After task 152 o~ when task 150. fails to find an 

30 

excessive market sh~re percent.aqecbaiigein consecutive 
hours, a query ~ask 154 may dete"'ine whe't:)ler an excessive 
percentage chancje ia reported f o~ tb&; cell from a 
corresponding cell .. ~or a corresponding geographical 
location in a spread sheet 134 for a prevlous month or 
week. ·A spreadshe~t 134 f~ra ~reviou15.~onthor week may 
be obtained from mmaory.66 or dl15k d~ive t)8 (see FIG. 2). 
Again, such an exce~sive cml.nge in u.r~e~ •h•:r;e percentage 
between two cons~cutive·m~ntb.s o:r weeks Py.indicate bad .. ·.,: ,. . : . 

35 data. If an excess~ve change is detected, ·.a task 156 may 
add a descriptive fiaq to the subject cell 136. 
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After task 156 or when task 154 fails to find an 
excessive market share percentage change from a previous 
sonth or week, a query task 158 determines whether the 
subject cell 136 represents the last cell 136 to be 

5 examined in the subject column of spread sheet 134. If 
not, program control loops back to task 144 to examine the 
next cell in the column. If the last cell 136 in the 
column has been examined, a query task 160 determines 
whether the total number of calls recorded in the column 

10 is greater than a predetermined minimum number. If less 
than tbe minimum number is detected, tbe sample population 
of call records is in danger of failing to be a 
statistically signiiicant sample size. This situation may 
occur when a large nulaber Of call records 94 have been 

15 pruned through process 108 (see FIG. 8) or when vehicle 
traffic has been low. If this situation is detected, a 
task 162 may add a descriptive flag to the subject column 
of spread sheet 134. After task 162 or when task 160 
determines tha~ the number of ca11a·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 evaluated, pr09ram 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 ~roceeds to a task 166 to continue to process 
spread sheet 134. 

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

30 car count numbers represent the total number of cars 
passing a particular point. since the system and method 
o~ the present invention do not record all vehicles 12 
(see PIG. 1) passi119 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 nUJD1'er of vehicles 12 listening to 
particular stations during particular hours at the 
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monitored location~ Alternatively, such el(ternal data may 
represent population or t~affic .··~aunt d~ta . for . the area, 

such as a city o~ th• lik9,· •b~r• de~e~tio~ zone 21 was 
located.. Such population data~ Wilen 'inf~ed into spread 

s sbeet 134 by mU:lttplyingby pl¢centa9~ (lata, provide a 
colimon denomin~~of aliowing ~pre~d sheet~ .134 for 
different areas to·~ compared ~ith ~l'le another and 

:~ . . . .·. . : 

cmnpiled togethfai:' into statistics for large areas aade up 
··. . . ·. . ·. : :' .... . 

of a conglomerate of· smaller.are••· 
10 After task. 166, a· task 168 ~aves the .. spread sheet 134 

on a non-volati:J.e~ storage medium, an~l a11 optional task 170 
may be performed.. to print the .-pread .. sheet array or at 
least portions ~f.it, in a particular report format, and 
process 130 exits. · 

15 The flaqged c:t!l11a and col~s,. 11• di~cussed above in 
connection with taslcs 146-162, aay be elCll•ined by a human 
operator for jud~ent calls. pertainin9 ~~whether or not 
bad data are indicated. If an operator deqides that bad 
data are indicatflld~ process 130 aay be repeated by 

20 adjusting the apr~dshaet celi definitions in task 132 to 
omit particular da.ys orboura from the compilation. J:f 

insufficient data resuit, additlo~l data may be collected 
at tbe same locat:icJn; as discussed above in connection 
with PIGS. 1-7 •. 

25 In summary~ tJie present inventic:tll pr()Vides an 
improved system and method for determini~9 the stations to 
which tuners may ~ tuned~ Audience survey data are 
gathered withOut r~i~ing audien~e parti~ipation or 
constant monitoring by a skilled buaan o~rator. The 

30 system and methodology of the present invtaJi~ion place a 
'· .•. . • . ,· .. =· . . 

higher priority on obtaining accurate survey data than on 
·' . .. . . 

obtaining large survey samples. Accordingly, the present 
invention automatically ignores d~t~ct.ble and/or detected 
data which miqht oth~riise'be_inciud~cl i~.~ survey in 

35 order to prevent th" introduction'of unfair biases into 
the survey data. ·Beverthelass, due to tiie automated data 
gatherin9 technique of the p·resent invent.ion, ·large sample 
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populations may still be monitored at low cost. Improved 

accuracy in audience survey data is obtained through 

signal and data processing. Imp;qved precision in 
audience survey data is obtained because detection zones 

5 may be established· at any number of different locations, 

and audience survey data from these locations may be 
combined after weighing survey results with external data, 

such as population or other data. 
Tbe present invention has been described above with 

10 reference to ·preferred embodiments. However, those 

skilled in the art will recognize that changes and 
modifications aay be made· in these preferred embodiments 
without departing from the scope of the present invention. 
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 system. Furthermore, those skilled in 
the art will appreciate that the present invention will 

25 accollllodate a wide variation in the specific tasks and the 
specific task orderin9 used to accomplish the processes 
described herein. Tbase and other changes and 
modifications which are obvious to those skilled in the 
art are intended to be included within the scope of the 

30 present invention. 
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What is claimed is: 

1. A remo~e audien~e llurvey meth'.~. for identifying 
radio stations to Which tuners are tun"4~ said tuners 
having local osciilatoZ.s.i91ialsemitted·therefr0m, and 
said method comprillingthe steps of: 

establishilig'a:detectionzone so.~t said local 
10 oscillator signals ·emitted.therein fro:a·tuners t~ed to 

different ones ot;llaid radio stations ~re.detectable 

15 

through an antenn~ of a· receiveri . . .. 
. detecting.one ·of said loc:ai osci:liatpr signals at 

said receiver1 
obtaining data describing said.on• of said local 

oscillator signal~·, and ··. . .. 

ignoring data describing others of ••1~ local 
oscillator siCJilais emitted from within said detection zone 
while said one 10cal oscillator signal is detected at said 

20 receiver. 

2. A remote audience survey methqd as claimed in 
Claim 1 wherein: 

said establishing step is contigured so that local 
25 oscillator signals emitted in said detection zone at any 

of a plurality of local.oscillator :frer;luencies are 
detectable, wherein. a.noise level in sald detection zone 
for a noisiest one of said plurality of local.oscillator 

30 

35 

. . . ·. .· :.. ·. 

frequencies is qreater than noise leve~s at others of said 
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 

said method additionally comprises the step of 
preventing calls which correspond to local oscillator 
signals having less than said minimum signal strength at 
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other than said noisiest local oscillator frequency from 
corrupting said survey results. 

3. A r8Jllote audience survey method as claimed in 
5 Claim 1 wherein: 

said detecting step is conf iCJUred to detect only one 
local oscillator signal at a time: 

said method additionally comprises the step of 
determining when said one local oscillator signal is no 

10 longer detected at said receiver: and 
said method additionally comprises the step of 

repeating said detecting step after said one local 
oscillator si911al is no longer detected at said receiver. 

15 4. A remote audience survey method as claimed in 

20 

Claim 1 wherein said obtaining step is configured to 
ignore calls associated. with durations less than a 
predetermined minillWD period of time. 

s. A remote audience survey method as claimed in 
Claim 1 wherein: 

said establishing step is configured so that said 
local oscillator signals emitted. in said detection zone 
from tuners tuned to different ones of said radio stations 

25 are detectable through said antenna1 and 
said method additionally comprises the step· of 

ignoring data describ~ng other detectable local oscillator 
signals emitted.froa within said cJetection zone while said 
detecting step is ~ing performed to detect one local 

30 oscillator si911al. 

6. A remote audience survey method as claimed in 
Claim 1 wherein said obtaining step comprises the step of 
recording data which identity a duration over which said 

35 one local oscillator signal is detected at said receiver, 
and said method additionally comprises the steps of: 
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comparing said durat:,ionwith a predeterained period 
of time: and 

ignoring said data describing said one of said local 
oscillator signals whe~ ••id:cOni:paring step.indicates that 

5 said duration exceeds sai4 predetermined·. period of time. 

7. A remote audien~e survey method for identifying 
10 radio stations to which.tuners are tuned, said tuners 

having local oscillator ~ignals emitted therefrom, and 
said method comprising' tbe.· steps·. of: 

15 

establishing a detectio~·zone so that local 
oscillator signals emitted therein are detectable through 

' ' 
an antenna of a receiver; 

detecting local osci~lator signals at said receiver: 
obtaining data describing said locai oscillator 

signals, said data being partitioned into calls, wherein 
each call corresponds to a single detected local 

·, ' 

20 oscillator signal, and'wberein said calls convey local 
oscillator frequency data and timing data configured so 

- - ' 

that a duration between consecutive calls can be 
determined: 

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

30 

said calls: and 
preventing one of two cons~cutive calls from 

corrupting said survey results when sa~d tw~ consecutive 
calls have substantially eq\iivalent local oscillator 
frequencies and occur within a predetermined duration of 
one another. 

a. A remote audience surveymeth~d as claimed in 
Claim 7 wherein: 

35 said establishing step is confiqured 80 that local 
oscillator signals emitted in said detection aone at any 
of a plurality of iocal osci11ator frequencies are 
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detectable, wherein a noise ~·v~l 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; 

s said method·· additionally comprises the step of 
configuring said receiver to detect local oscillator 
signals having greater thait a predetermined minimum signal 
strength at any of said local oscillator frequenciesr and 

said method additionally comprises the step of 
10 preventing calls which correspond to local oscillator 

signals having less than said minimum signal strength at 
other than said noisiest local oscillator frequency from 
corrupting said survey results. 

15 9. A remote audience survey method as.claimed in 
Claia 7 wherein: 

said detecting step is configured to detect only one 
local oscillator signal at a time; 

said method additionally comprises the step of 
20 determining when said one local oscillator signal is no 

~onger detected at said receiver; and 

25 

said method additionally comprises the step of 
repeating said detecting step after said one local 
oscillator signal is no lon9er detected at said receiver. 

10. A remote audience survey method as claimed in 
Claim 7 wherein: 

said call timing data are furtlier configured so that 
a duration for which said local oscillator si9nals are 

30 detected at said receiver can be dete"1ined: 
said obtaining step is configured to ignore calls 

associated with detection durations less than a 
predetermined minimum per!~ of ~ime. 

35 11. A remote audience survey method as claimed in 
Claim 7 wherein: 
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said establi.hJ.ng step" is confi9µ.reci eo that said 
local oscillato~·aignals aitted in saiddetection zone 
froa tuners tuned>to.different one~ of s~id radio stations 
are detectable through said antenna; · 

5 said method ..• dditionally c~rlses the step Of 

10 

15 

ignoring data de$C?.riblnC) other c1ett1~~a~lla local oscillator 
signals emitted f~ withlri said detection z~ne while said 
detecting step la being perform.~to ciet~c:tone local 
oscillator signal. 

12. A remote audience survey method for identifyinq 
radio stations to which tuners are ~ed, .said tuners 
having local osdi1iator signals emitted ~erefroa, 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 recei~er, wherein a noise.level in said 
detection zone :for a nois:Lest .one of ••id. plurality.of 
local oscillatorfZ.equencies.is.greate:rthan noise levels 
at others of said plurality of local oscillator 
frequencies; 

25 configuring a receiver to detect local oscillator 
signals having greater than a predeterlllined minimum signal 

; : . 

strength at any of said local oscillator frequencies; 
detecting iocal oscillator signals at said receiver; 
obtaining.data descril:>inq said local pscillator 

30 siqnals, said data being partitioned into calls, wherein 
each call corresponds to a single detected local 
oscillator signal; . . . ·. 

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

35 said callsr and 
preventing calls which correspond to local oscillator 

signals having less than said minilllUDl signal strength at 
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other than said noisiest local oscillator frequency from 
corrupting said survey results. 

13. A remote audience survey method as claimed in 
5 Claim 12 wherein said tuners are tuned to any of a 

plurality of odd tenth-MHz frequencies in the range of 
aa.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 

10 range of 98.8-118,6 MHz. 

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

said detecting step is configured to detect only one 
15 local oscillator signal at a time so that otherwise 

detectabie local oscillator signals occurring 
simultaneously with said one local oscillator will be 
ignored; 

said method additionally comprises the step of 
20 determining when said one local oscillator signal is no 

longer detected at said receiver; and 

25 

said method additionally comprises the step of 
repeating said detecting step after said one 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: 

conveying timing data which describe durations for 
30 which said l"ocal oscillator signals are detected at said 

receiver; 
ignoring calls associated with durations less than a 

predetermined minimum period of time. 

35 16. A remote audience survey method as claimed in 
Claim 12 additionally comprising the step of ignoring data 
describing other detectable local oscillator signals 
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emitted frOm.within·said det~<;:tion zone while said 
detecting step is being·p~rfo~ed to detect one local 
oscillator signal. 


