
US 20070294132Al 

(12) Patent Application Publication (10) Pub. No.: US 2007/0294132 A1 
(19) United States 

Zhang et al. (43) Pub. Date: Dec. 20, 2007 

(54) METHODS AND SYSTEMS FOR 
RECRUITING PANELISTS FOR A 
RESEARCH OPERATION 

(76) Inventors: Jack K. Zhang, ljamsville, MD (US); 
Jack C. Crystal, OWings Mill, MD 
(US); Alan R. Neuhauser, Silver 
Spring, MD (US) 

Correspondence Address: 
PATENT DOCKET CLERK 
COWAN, LIEBOWITZ & LATMAN, RC. 
1133 AVENUE OF THE AMERICAS 
NEW YORK, NY 10036 (US) 

Related US. Application Data 

(60) Provisional application No. 60/75 1 ,825, ?led on Dec. 
20, 2005. 

Publication Classi?cation 

(51) Int. Cl. 
G06Q 30/00 (2006.01) 

(52) Us. or. .............................................................. .. 705/14 

(57) ABSTRACT 
A method for recruiting a person to participate in a research 
operation comprises at least one of providing such bene?t as 
a service provided by means of a PUA, communicating a 
message to a PUA that activates or enables the provision of 
such bene?t, communicating a direction to a bene?t provider 
to provide such bene?t, communicating a message to a PUA 
that such bene?t is being provided, communicating a mes 

(21) Appl, NQ; 11/643,188 sage to the person o?‘ering to provide a PUA to the person 
for the person’s bene?t and communicating a message to the 
person o?cering to provide a service as an incentive for such 
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METHODS AND SYSTEMS FOR RECRUITING 
PANELISTS FOR A RESEARCH OPERATION 

CROSS-RELATED APPLICATIONS 

[0001] This application claims the bene?t of US. provi 
sional patent application No. 60/751,825, ?led Dec. 20, 
2005, in the names of Alan R. Neuhauser, Vijoy K. 
Gopalakrishnan, Jack C. Crystal, Jack K. Zhang, and 
Eugene L. Flanagan III. 

BACKGROUND OF THE INVENTION 

[0002] It has been proposed to monitor exposure of con 
sumers to audio media by incorporating monitoring software 
in a Personal User Appliance (PUA), such as a cellular 
telephone, making use of the cellular telephone’s hardWare, 
including its microphone, CPU, memory capacity and com 
munications capabilities. 

[0003] It is sought to recruit the greatest possible propor 
tion of sampled individuals to participate in research opera 
tions. E?fective techniques for eliciting participation of PUA 
users in a research operation are, therefore, desired. 

DISCLOSURE 

[0004] For this application the folloWing terms and de? 
nitions shall apply: 

[0005] The term “data” as used herein means any indicia, 
signals, marks, symbols, domains, symbol sets, representa 
tions, and any other physical form or forms representing 
information, Whether permanent or temporary, Whether vis 
ible, audible, acoustic, electric, magnetic, electromagnetic or 
otherWise manifested. The term “data” as used to represent 
predetermined information in one physical form shall be 
deemed to encompass any and all representations of corre 
sponding information in a different physical form or forms. 

[0006] The terms “media data” and “media” as used herein 
mean data Which is Widely accessible, Whether over-the-air, 
or via cable, satellite, netWork, intemetWork (including the 
Internet), print, displayed, distributed on storage media, or 
by any other means or technique that is humanly perceptible, 
Without regard to the form or content of such data, and 
including but not limited to audio, video, text, images, 
animations, databases, ?les, broadcasts, displays (including 
but not limited to video displays, posters and billboards), 
signs, signals, Web pages, print media and streaming media 
data. 

[0007] The term “presentation data” shall mean media 
data or content other than media data to be presented to a 
user. 

[0008] The term “research data” as used herein means data 
comprising (1) data concerning usage of media, (2) data 
concerning exposure to media, and/or (3) market research 
data. 

[0009] The terms “gather” and “gathering” as used herein 
include both directly gathering data With the use of a device 
as Well as emitting data from a device that causes or enables 
another device to gather data. 

[0010] The term “research operation” as used herein 
means an operation comprising gathering, storing and/or 
communicating research data. 
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[0011] The term “database” as used herein means an 
organiZed body of related data, regardless of the manner in 
Which the data or the organiZed body thereof is represented. 
For example, the organiZed body of related data may be in 
the form of a table, a map, a grid, a packet, a datagram, a ?le, 
an e-mail, a message, a document, a list or in any other form. 

[0012] The term “netWork” as used herein includes both 
netWorks and intemetWorks of all kinds, including the 
Internet, and is not limited to any particular netWork or 
internetWork. 

[0013] The terms “?rst,”“second,”“primary,” and “sec 
ondary” are used herein to distinguish one element, set, data, 
object, step, process, function, action or thing from another, 
and are not used to designate relative position, arrangement 
in time or relative importance, unless otherWise stated 
explicitly. 

[0014] The terms “coupled”, “coupled to”, and “coupled 
With” as used herein each mean a relationship betWeen or 

among tWo or more devices, apparatus, ?les, circuits, ele 
ments, functions, operations, processes, programs, media, 
components, netWorks, systems, subsystems, and/or means, 
constituting any one or more of (a) a connection, Whether 
direct or through one or more other devices, apparatus, ?les, 
circuits, elements, functions, operations, processes, pro 
grams, media, components, netWorks, systems, subsystems, 
or means, (b) a communications relationship, Whether direct 
or through one or more other devices, apparatus, ?les, 
circuits, elements, ?lnctions, operations, processes, pro 
grams, media, components, netWorks, systems, subsystems, 
or means, and/or (c) a functional relationship in Which the 
operation of any one or more devices, apparatus, ?les, 
circuits, elements, functions, operations, processes, pro 
grams, media, components, netWorks, systems, subsystems, 
or means depends, in Whole or in part, on the operation of 
any one or more others thereof. 

[0015] The terms “communicate”, and “communicating” 
as used herein include both conveying data from a source to 
a destination, and delivering data to a communications 
medium, system, channel, device, Wire, cable, ?ber, circuit 
or link to be conveyed to a destination, and the term 
“communication” as used herein means data so conveyed or 
delivered. The term “communications” as used herein 
includes one or more of a communications medium, system, 

channel, device, Wire, cable, ?ber, circuit and link. 

[0016] The term “processor” as used herein means pro 
cessing devices, apparatus, programs, circuits, components, 
systems and subsystems, Whether implemented in hardWare, 
softWare or both, and Whether or not programmable. The 
term “processor” as used herein includes, but is not limited 
to computers, hardWired circuits, signal modifying devices 
and systems, devices and machines for controlling systems, 
central processing units, programmable devices, ?eld pro 
grammable gate arrays, application speci?c integrated cir 
cuits, systems on a chip, systems comprised of discrete 
elements and circuits, state machines, virtual machines and 
combinations of any of the foregoing. 

[0017] The terms “storage” and “data storage” as used 
herein mean data storage devices, apparatus, programs, 
circuits, components, systems, subsystems and storage 
media serving to retain data, Whether on a temporary or 
permanent basis, and to provide such retained data. 
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[0018] The terms “panelist,”“panel member” and “partici 
pant” are interchangeably used herein to refer to a person 
who is, knowingly or unknowingly, participating in a study 
to gather information, whether by electronic, survey or other 
means, about that person’s activity. 

[0019] The term “household” as used herein is to be 
broadly construed to include family members, a family 
living at the same residence, a group of persons related or 
unrelated to one another living at the same residence, and a 
group of persons living within a common facility (of which 
the total number of unrelated persons does not exceed a 
predetermined number), such as a fraternity house, an apart 
ment or other similar structure or arrangement. 

[0020] The term “portable user appliance” (also referred to 
herein, for convenience, by the abbreviation “PUA”) as used 
herein means an electrical or non-electrical device capable 
of being carried by or on the person of a user or capable of 
being disposed on or in, or held by, a physical object (e.g., 
attache, purse) capable of being carried by or on the user, 
and having at least one function of primary bene?t to such 
user, including without limitation, a cellular telephone, a 
personal digital assistant (“PDA”), a Blackberry device, a 
radio, a television, a game system (e.g., a Gameboy® 
device), a notebook computer, a laptop computer, a GPS 
device, an iPod® device, a DVD player, a walkie talkie, a 
personal communications device, a telematics device, a 
remote control device, a wireless headset, a wristwatch, a 
portable data storage device (e.g., ThumbTM drive), a cam 
era, a recorder, a keyless entry transmitter device, a ring, a 
comb, a pen, a pencil, a notebook, a wallet, a tool, an 
implement, a pair of glasses, an article of clothing, a belt, a 
belt buckle, a fob, an article of jewelry, an ornamental 
article, a pair of shoes or other foot garment (e.g., sandals), 
a jacket, and a hat, as well as any devices combining any of 
the foregoing or their functions. 

[0021] The term “activation message” as used herein shall 
mean data comprising at least one of (1) an activation 
command for a PUA for activating a capability of the PUA 
to perform a research operation, (2) activation data for a 
PUA for enabling and/or providing a capability of the PUA 
to perform a research operation, (3) visual display data for 
a PUA including a message soliciting participation of a user 
of the PUA in a research operation, (4) activation request 
data for a PUA requesting activation, enablement or instal 
lation of a capability thereof to perform a research operation, 
(5) a message for a user of a PUA requesting an action 
thereof to activate, enable and/or install a capability of the 
PUA to perform a research operation, and/or providing 
instructions for participating in a research operation auto 
matically by means of a PUA, (6) a message for a user of a 
PUA providing or offering to provide a bene?t to the user in 
exchange for the user’s participation in a research operation, 
and (7) a message to a PUA and/or a user of a PUA 
requesting communication of a participation message in 
response. 

[0022] The term “maintenance message” as used herein 
shall mean data comprising at least one of (l) a test 
command for a PUA to control an operation thereof to test 
its operational status or ability to perform a research opera 
tion, (2) test data for a PUA to establish, enable or provide 
a capability thereof to test its operational status or ability to 
perform a research operation, (3) a message requesting a 
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response from a user of a PUA identifying such user, and/or 
providing demographic or other user-speci?c data of the 
user, (4) a message requesting system data of the PUA, and 
(5) a command or request for a PUA to perform a research 
operation. 

[0023] The term “termination message” as used herein 
shall mean data comprising at least one of: (l) a deactivation 
message for a PUA to deactivate a capability thereof to 
perform a research operation; (2) a deactivation message for 
a user of a PUA instructing them to deactivate a capability 
of the PUA to perform a research operation; and (3) pro 
viding a bene?t to a person as a ?nal consideration for the 
person’s previous participation in a research operation, or 
notifying the person that such a bene?t will be or has been 
provided. 

[0024] The term “participation message” as used herein 
shall mean data comprising at least one of (1) research data 
gathered automatically by a PUA, (2) a message from a PUA 
indicating an operational status or ability thereof to perform 
a research operation, or providing results of a test of such 
operational status or ability, (3) a message from a user of a 
PUA concerning participation of the user in a research 
operation by means of a PUA, or ancillary to such partici 
pation, such as concerning a bene?t provided to the user for 
such participation or indicating activation or deactivation of 
an ability of a PUA to perform a research operation, (4) a 
message from a user of a PUA identifying such user and/or 
providing demographic and/ or other user-speci?c data of the 
user, (5) a message providing system data of the PUA, (6) a 
message from a bene?t provider concerning a bene?t pro 
vided or to be provided to a user of a PUA for participation 
in a research operation, such as a message indicating receipt 
of a bene?t request or a termination message requesting a 
bene?t, and (7) a message from a PUA indicating receipt 
thereby of an activation message, a maintenance message or 
a termination message. 

[0025] Methods and systems are disclosed herein in con 
junction with the accompanying drawings, in which: 

[0026] FIG. 1 is a block diagram of a PUA modi?ed to 
carry out research operations; 

[0027] FIG. 1A is a functional block diagram for use in 
explaining certain embodiments involving the use of the 
PUA of FIG. 1; 

[0028] FIG. 2 is a block diagram of a system for setting up, 
promoting, operating, maintaining and/ or terminating 
research operations with the use of multiple PUA’s, such as 
that illustrated in FIG. 1. 

[0029] FIG. 2A is an exploded view of a PUA with a 
research data monitor a?ixed thereto; 

[0030] FIG. 2B is a block diagram illustrating the PUA of 
FIG. 2A coupled with the research data monitor thereof; 

[0031] FIG. 2C is a block diagram of the research data 
monitor of FIGS. 2A and 2B; 

[0032] FIG. 2D is a layout diagram of an embodiment of 
the research data monitor of FIGS. 2A, 2B and 2C; 

[0033] FIG. 2E is a block diagram of a PUA communi 
cating with the research data monitor of FIGS. 2A, 2B and 
2C; 
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[0034] FIG. 3 is a block diagram of a personal digital 
assistant (PDA) modi?ed to carry out research operations. 

[0035] FIG. 4 is a block diagram of an external storage 
device modi?ed to carry out research operations; and 

[0036] FIG. 5 is used to illustrate a signature extraction 
technique. 

[0037] A method for recruiting a person to participate in a 
research operation comprises at least one of providing a 
bene?t to the person as a service provided by means of a 
PUA, communicating a message to a PUA that activates or 
enables the provision of a bene?t to the person, communi 
cating a direction to a bene?t provider to provide a bene?t 
to the person, communicating a message to a PUA that a 
bene?t is being provided to the person, communicating a 
message to the person o?fering to provide a PUA to the 
person for the person’s bene?t, and communicating a mes 
sage to the person offering to provide a service as an 
incentive for such participation. 

[0038] Numerous types of research operations are pos 
sible, including, Without limitation, television and radio 
program audience measurement; exposure to advertising in 
various media, such as television, radio, print and outdoor 
advertising, among others; consumer spending habits; con 
sumer shopping habits including the particular retail stores 
and other locations visited during shopping and recreational 
activities; travel patterns, such as the particular routes taken 
betWeen home and Work, and other locations; consumer 
attitudes, aWareness and preferences; and so on. For the 
desired type of media and/or market research operation to be 
conducted, particular activity of individuals is monitored, or 
data concerning their attitudes, aWareness and/or prefer 
ences is gathered. In certain embodiments research data 
relating to tWo or more of the foregoing are gathered, While 
in others only one kind of such data is gathered. 

[0039] Various monitoring techniques are suitable. For 
example, television vieWing or radio listening habits, includ 
ing exposure to commercials therein, are monitored utiliZing 
a variety of techniques. In certain techniques, acoustic 
energy to Which an individual is exposed is monitored to 
produce data Which identi?es or characteriZes a program, 
song, station, channel, commercial, etc. that is being 
Watched or listened to by the individual. Where audio media 
includes ancillary codes that provide such information, 
suitable decoding techniques are employed to detect the 
encoded information, such as those disclosed in US. Pat. 
No. 5,450,490 and US. Pat. No. 5,764,763 to Jensen, et al., 
US. Pat. No. 5,579,124 to Aijala, et al., US. Pat. Nos. 
5,574,962, 5,581,800 and 5,787,334 to Fardeau, et al., US. 
Pat. No. 6,871,180 to Neuhauser, et al., US. Pat. No. 
6,862,355 to Kolessar, et al., US. Pat. No. 6,845,360 to 
Jensen, et al., US. Pat. No. 5,319,735 to Preuss et al., US. 
Pat. No. 5,687,191 to Lee, et al., US. Pat. No. 6,175,627 to 
Petrovich et al., US. Pat. No. 5,828,325 to WoloseWicZ et 
al., US. Pat. No. 6,154,484 to Lee et al., US. Pat. No. 
5,945,932 to Smith et al., US 2001/0053190 to Srinivasan, 
US 2003/0110485 to Lu, et al., US. Pat. No. 5,737,025 to 
Dougher‘ty, et al., US 2004/0170381 to Srinivasan, and WO 
06/14362 to Srinivasan, et al., all of Which hereby are 
incorporated by reference herein. 

[0040] Examples of techniques for encoding ancillary 
codes in audio, and for reading such codes, are provided in 
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Bender, et al., “Techniques for Data Hiding”, IBM Systems 
Journal, Vol. 35, Nos. 3 & 4, 1996, Which is incorporated 
herein in its entirety. Bender, et al. disclose a technique for 
encoding audio termed “phase encoding” in Which segments 
of the audio are transformed to the frequency domain, for 
example, by a discrete Fourier transform (DPT), so that 
phase data is produced for each segment. Then the phase 
data is modi?ed to encode a code symbol, such as one bit. 
Processing of the phase encoded audio to read the code is 
carried out by synchronizing With the data sequence, and 
detecting the phase encoded data using the knoWn values of 
the segment length, the DFT points and the data interval. 

[0041] Bender, et al. also describe spread spectrum encod 
ing and decoding, of Which multiple embodiments are 
disclosed in the above-cited Aijala, et al. US. Pat. No. 
5,579,124. 
[0042] Still another audio encoding and decoding tech 
nique described by Bender, et al. is echo data hiding in 
Which data is embedded in a host audio signal by introducing 
an echo. Symbol states are represented by the values of the 
echo delays, and they are read by any appropriate processing 
that serves to evaluate the lengths and/or presence of the 
encoded delays. 

[0043] A further technique, or category of techniques, 
termed “amplitude modulation” is described in R. Walker, 
“Audio Watermarking”, BBC Research and Development, 
2004. In this category fall techniques that modify the enve 
lope of the audio signal, for example by notching or other 
Wise modifying brief portions of the signal, or by subjecting 
the envelope to longer term modi?cations. Processing the 
audio to read the code can be achieved by detecting the 
transitions representing a notch or other modi?cations, or by 
accumulation or integration over a time period comparable 
to the duration of an encoded symbol, or by another suitable 
technique. 

[0044] Another category of techniques identi?ed by 
Walker involves transforming the audio from the time 
domain to some transform domain, such as a frequency 
domain, and then encoding by adding data or otherWise 
modifying the transformed audio. The domain transforma 
tion can be carried out by a Fourier, DCT, Hadamard, 
Wavelet or other transformation, or by digital or analog 
?ltering. Encoding can be achieved by adding a modulated 
carrier or other data (such as noise, noise-like data or other 
symbols in the transform domain) or by modifying the 
transformed audio, such as by notching or altering one or 
more frequency bands, bins or combinations of bins, or by 
combining these methods. Still other related techniques 
modify the frequency distribution of the audio data in the 
transform domain to encode. Psychoacoustic masking can 
be employed to render the codes inaudible or to reduce their 
prominence. Processing to read ancillary codes in audio data 
encoded by techniques Within this category typically 
involves transforming the encoded audio to the transform 
domain and detecting the additions or other modi?cations 
representing the codes. 

[0045] A still further category of techniques identi?ed by 
Walker involves modifying audio data encoded for com 
pression (Whether lossy or lossiess) or other purpose, such as 
audio data encoded in an MP3 format or other MPEG audio 

format, AC-3, DTS, ATRAC, WMA, RealAudio, Ogg Vor 
bis, APT X100, FLAC, Shorten, Monkey’s Audio, or other. 
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Encoding involves modi?cations to the encoded audio data, 
such as modi?cations to coding coef?cients and/or to pre 
de?ned decision thresholds. Processing the audio to read the 
code is carried out by detecting such modi?cations using 
knowledge of prede?ned audio encoding parameters. 

[0046] It Will be appreciated that various knoWn encoding 
techniques may be employed, either alone or in combination 
With the above-described techniques. Such knoWn encoding 
techniques include, but are not limited to FSK, PSK (such as 
BPSK), amplitude modulation, frequency modulation and 
phase modulation. 

[0047] In some cases a signature is extracted from trans 
duced media data for identi?cation by matching With refer 
ence signatures of knoWn media data. Suitable techniques 
for this purpose include those disclosed in US. Pat. No. 
5,612,729 to Ellis, et al. and in US. Pat. No. 4,739,398 to 
Thomas, et al., each of Which is assigned to the assignee of 
the present application and both of Which are incorporated 
herein by reference in their entireties. 

[0048] Still other suitable techniques are the subject of 
US. Pat. No. 2,662,168 to Scherbatskoy, US. Pat. No. 
3,919,479 to Moon, et al., US. Pat. No. 4,697,209 to KieWit, 
et al., US. Pat. No. 4,677,466 to Lert, et al., US. Pat. No. 
5,512,933 to Wheatley, et al., US. Pat. No. 4,955,070 to 
Welsh, et al., US. Pat. No. 4,918,730 to SchulZe, US. Pat. 
No. 4,843,562 to Kenyon, et al., US. Pat. No. 4,450,551 to 
Kenyon, et al., US. Pat. No. 4,230,990 to Lert, et al., US. 
Pat. No. 5,594,934 to Lu, et al., European Published Patent 
Application EP 0887958 to Bichsel and PCT publication 
WO91/11062 to Young, et al., all of Which are incorporated 
herein by reference in their entireties. 

[0049] An advantageous signature extraction technique 
transforms audio data Within a predetermined frequency 
range to the frequency domain by a transform function, such 
as an FFT. The FFT data from an even number of frequency 
bands (for example, eight, ten, sixteen or thirty tWo fre 
quency bands) spanning the predetermined frequency range 
are used tWo bands at a time during successive time inter 
vals. FIG. 5 provides an example of hoW pairs of the bands 
are selected during successive time intervals Where the total 
number of bands used is equal to ten. The selected bands are 
indicated by an “X”. 

[0050] When each band is selected, the energy values of 
the FFT bins Within such band and such time interval are 
processed to form one bit of the signature. If there are ten 
FFT’s for each interval of the audio signal, for example, the 
values of all bins of such band Within the ?rst ?ve FFT’s are 
summed to form a value “A” and the values of all bins of 
such band Within the last ?ve FFT’s are summed to form a 
value “B”. In the case of a received broadcast audio signal, 
the value A is formed from portions of the audio signal that 
Were broadcast prior to those used to form the value B. 

[0051] To form a bit of the signature, the values A and B 
are compared. If B is greater than A, the bit is assigned a 
value “1” and if A is greater than or equal to B, the bit is 
assigned a value of “0”. Thus, during each time interval, tWo 
bits of the signature are produced. 

[0052] One advantageous technique carries out either or 
both of code detection and signature extraction remotely 
from the location Where the research data is gathered, as 
disclosed in US Published Patent Application 2003/0005430 
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published Jan. 2, 2003 to Ronald S. Kolessar, Which is 
assigned to the assignee of the present application and is 
hereby incorporated herein by reference in its entirety. 

[0053] If location tracking or exposure to outdoor adver 
tising is carried out, then various techniques for doing so are 
employed. Suitable techniques for location tracking or 
monitoring exposure to outdoor advertising are disclosed in 
US. Pat. No. 6,958,710 in the names ofJack K. Zhang, Jack 
C. Crystal, and James M. Jensen, issued Oct. 25, 2005, and 
US Published Patent Application 2005/0035857 A1 pub 
lished Feb. 17, 2005 in the names of Jack K. Zhang, Jack C. 
Crystal, James M. Jensen and Eugene L. Flanagan III, ?led 
Aug. 13, 2003, all of Which are assigned to the assignee of 
the present application and hereby incorporated by reference 
herein in their entireties. 

[0054] Where usage of publications, such as periodicals, 
books, and magaZines, is monitored, suitable techniques for 
doing so are employed, such as those disclosed in US. 
patent application Ser. No. 11/084,481 in the names of 
James M. Jensen, Jack C. Crystal, Alan R. Neuhauser, Jack 
Zhang, Daniel W. Pugh, Douglas J. Visnius, and Eugene L. 
Flanagan III, ?led Mar. 18, 2005, Which is assigned to the 
assignee of the present application and hereby incorporated 
by reference herein in its entirety. 

[0055] In addition to those types of research data men 
tioned above and the various techniques identi?ed for gath 
ering such types of data, other types of research data may be 
gathered and other types of techniques may be employed. 
For example, research data relating to consumer purchasing 
conduct, consumer product return conduct, exposure of 
consumers to products and presence and/or proximity to 
commercial establishments may be gathered, and various 
techniques for doing so may be employed. Suitable tech 
niques for gathering data concerning presence and/or prox 
imity to commercial establishments are disclosed in US 
Published Patent Application 2005/0200476 A1 published 
Sep. 15, 2005 in the names of David Patrick Forr, James M. 
Jensen, and Eugene L. Flanagan III, ?led Mar. 15, 2004, and 
in US Published Patent Application 2005/0243784 A1 pub 
lished Nov. 3, 2005 in the names of Joan FitZgerald, Jack 
Crystal, Alan Neuhauser, James M. Jensen, David Patrick 
Forr, and Eugene L. Flanagan III, ?led Mar. 29, 2005. 
Suitable techniques for gathering data concerning exposure 
of consumers to products are disclosed in US Published 
Patent Application 2005/0203798 A1 published Sep. 15, 
2005 in the names of James M. Jensen and Eugene L. 
Flanagan III, ?led Mar. 15, 2004. 

[0056] Moreover, techniques involving the active partici 
pation of the panel members may be used in research 
operations. For example, surveys may be employed Where a 
panel member is asked questions utiliZing the panel mem 
ber’s PUA after recruitment. Thus, it is to be understood that 
both the exemplary types of research data to be gathered 
discussed herein and the exemplary manners of gathering 
research data as discussed herein are illustrative and that 
other types of research data may be gathered and that other 
techniques for gathering research data may be employed. 

[0057] Various PUA’s already have capabilities suf?cient 
to enable the implementation of the desired monitoring 
technique or techniques to be employed during the research 
operation. As an example, cellular telephones have micro 
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phones which convert acoustic energy into audio data. 
Various cellular telephones further have processing and 
storage capability. 

[0058] In certain embodiments, various existing PUA’s 
are modi?ed merely by software and/or minor hardware 
changes to carry out a research operation. In certain other 
embodiments, PUA’s are redesigned and substantially 
reconstructed for this purpose. In certain embodiments the 
PUA is coupled with a separate research data gathering 
system and provides operations ancillary or complementary 
thereto. 

[0059] In certain embodiments, the PUA itself is operative 
to gather research data. In certain embodiments, the PUA 
emits data that causes another device to gather research data. 
Such embodiments include various embodiments disclosed 
in Us. Pat. No. 6,958,710 and in Us. patent application Ser. 
No. 11/084,481, referenced above. In certain embodiments, 
the PUA is operative both to gather research data and to emit 
data that causes another device to gather research data. 

[0060] FIG. 1 is a block diagram of a PUA 20 (such as a 
cellular telephone or other data processing and communi 
cating device) modi?ed to carry out a research operation. 
The PUA 20 comprises a processor 30 that is operative to 
exercise overall control and to process audio and other data 
for transmission or reception and communications 40 
coupled to the processor 30 and operative under the control 
of processor 30 to perform those functions required for 
establishing and maintaining a two-way wireless communi 
cation link with a PUA network. In certain embodiments, 
processor 30 also is operative to execute applications ancil 
lary or unrelated to the conduct of PUA communications, 
such as applications serving to download audio and/or video 
data to be reproduced by PUA 20, e-mail clients and 
applications enabling the user to play games using the PUA 
20. In certain embodiments, processor 30 comprises two or 
more processing devices, such as a ?rst processing device 
(such as a digital signal processor) that processes audio, and 
a second processing device that exercises overall control 
over operation of the PUA 20. In certain embodiments, 
processor 30 employs a single processing device. In certain 
embodiments, some or all of the functions of processor 30 
are implemented by hardwired circuitry. 

[0061] PUA 20 further comprises storage 50 coupled with 
processor 30 and operative to store data as needed. In certain 
embodiments, storage 50 comprises a single storage device, 
while in others it comprises multiple storage devices. In 
certain embodiments, a single device implements certain 
functions of both processor 30 and storage 50. 

[0062] In addition, PUA 20 comprises a microphone 60 
coupled with processor 30 to transduce the user’s voice to an 
electrical signal which it supplies to processor 30 for encod 
ing, and a speaker and/or earphone 70 coupled with proces 
sor 30 to transduce received audio from processor 30 to an 
acoustic output to be heard by the user. PUA 20 also includes 
a user input 80 coupled with processor 30, such as a keypad, 
to enter telephone numbers and other control data, as well as 
a display 90 coupled with processor 30 to provide data 
visually to the user under the control of processor 30. 

[0063] In certain embodiments, the PUA 20 provides 
additional functions and/or comprises additional elements. 
In certain ones of such embodiments, the PUA 20 provides 
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e-mail, text messaging and/or web access through its wire 
less communications capabilities, providing access to media 
and other content. For example, Internet access by the PUA 
20 enables access to video and/or audio content that can be 
reproduced by the cellular telephone for the user, such as 
songs, video on demand, video clips and streaming media. 
In certain embodiments, storage 50 stores software provid 
ing audio and/or video downloading and reproducing func 
tionality, such as iPod® software, enabling the user to 
reproduce audio and/or video content downloaded from a 
source, such as a personal computer via communications 40 
or through direct Internet access via communications 40. 

[0064] To enable PUA 20 to gather research data, namely, 
data indicating exposure to audio such as programs, music 
and advertisements, in certain embodiments research soft 
ware is installed in storage 50 to control processor 30 to 
gather such data and communicate it via communications 40 
to a research organiZation. The research software in certain 
embodiments also controls processor 30 to store the data for 
subsequent communication. 

[0065] In certain embodiments, the research software con 
trols the processor 30 to decode ancillary codes in the 
transduced audio from microphone 60 using one or more of 
the known techniques identi?ed hereinabove, and then to 
store and/or communicate the decoded data for use as 
research data indicating encoded audio to which the user 
was exposed. In certain embodiments, the research software 
controls the processor 30 to extract signatures from the 
transduced audio from microphone 60 using one or more of 
the known techniques identi?ed hereinabove, and then to 
store and/or communicate the extracted signature data for 
use as research data to be matched with reference signatures 
representing known audio to detect the audio to which the 
user was exposed. In certain embodiments, the research 
software both decodes ancillary codes in the transduced 
audio and extracts signatures therefrom for identifying the 
audio to which the user was exposed. In certain embodi 
ments, the research software controls the processor 30 to 
store samples of the transduced audio, either in compressed 
or uncompressed form for subsequent processing either to 
decode ancillary codes therein or to extract signatures there 
from. In certain ones of these embodiments, the compressed 
or uncompressed audio is communicated to a remote pro 
cessor for decoding and/or signature extraction. 

[0066] Where the PUA 20 possesses functionality to 
download and/or reproduce presentation data, in certain 
embodiments research data concerning the usage and/or 
exposure to such presentation data as well as audio data 
received acoustically by microphone 60, is gathered by PUA 
20 in accordance with the technique illustrated by the 
functional block diagram of FIG. 1A. Storage 50 of FIG. 1 
implements an audio bulfer 54 for audio data gathered with 
the use of microphone 60. In certain ones of these embodi 
ments storage 50 implements a bulfer 56 for presentation 
data downloaded and/or reproduced by PUA 20 to which the 
user is exposed via speaker and/or earphone 70 or display 
90, or by means of a device coupled with PUA 20 to receive 
the data therefrom to present it to a user. In some of such 
embodiments, the reproduced data is obtained from down 
loaded data, such as songs, web pages or audio/video data 
(e.g., movies, television programs, video clips). In some of 
such embodiments, the reproduced data is provided from a 
device such as a broadcast or satellite radio receiver of the 
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PUA 20 (not shown for purposes of simplicity and clarity). 
In certain ones of these embodiments storage 50 implements 
a buffer 56 for metadata of presentation data reproduced by 
PUA 20 to Which the user is exposed via speaker and/or 
earphone 70 or display 90, or by means of a device coupled 
With PUA 20 to receive the data therefrom to present it to a 
user. Such metadata can be, for example, a URL from Which 
the presentation data Was obtained, channel tuning data, 
program identi?cation data, an identi?cation of a prere 
corded ?le from Which the data Was reproduced, or any data 
that identi?es and/or characterizes the presentation data, or 
a source thereof. Where buffer 56 stores audio data, buffers 
54 and 56 store their audio data (either in the time domain 
or the frequency domain) independently of one another. 
Where buffer 56 stores metadata of audio data, buffer 54 
stores its audio data (either in the time domain or the 
frequency domain) and buffer 56 stores its metadata, each 
independently of the other. 

[0067] Processor 30 separately produces research data 58 
from the contents of each of buffers 54 and 56 Which it stores 
in storage 50. In certain ones of these embodiments, one or 
both of buffers 54 and 56 is/are implemented as circular 
buffers storing a predetermined amount of audio data rep 
resenting a most recent time interval thereof as received by 
microphone 60 and/or reproduced by speaker and/or ear 
phone 70, or doWnloaded by PUA 20 for reproduction by a 
different device coupled With PUA 20. Processor 30 extracts 
signatures and/or decodes ancillary codes in the buffered 
audio data to produce research data. Where metadata is 
received in buffer 56, in certain embodiments the metadata 
is used, in Whole or in part, as research data 58, or processed 
to produce research data 58. The research data is thus 
gathered representing exposure to and/or usage of audio data 
by the user Where audio data is received in acoustic form by 
the PUA 20 and Where presentation data is received in 
non-acoustic form (for example, as a cellular telephone 
communication, as an electrical signal via a cable from a 
personal computer or other device, as a broadcast or satellite 

signal or otherWise). 
[0068] In certain embodiments, the PUA 20 is provided 
With a research data source 96 coupled by a Wired or 
Wireless coupling With processor 30 for use in gathering 
further or alternative research data to be communicated to a 
research organiZation. In certain ones of these embodiments, 
the research data source 96 comprises a location data 
producing device or function providing data indicating a 
location of the PUA 20. Various devices appropriate for use 
as source 96 include a satellite location signal receiver, a 
terrestrial location signal receiver, a Wireless networking 
device that receives location data from a netWork, an inertial 
location monitoring device and a location data producing 
service provided by a PUA service provider. In certain 
embodiments, research data source 96 comprises a device or 
function for monitoring exposure to print media, for deter 
mining Whether the user is at home or out of home, for 
monitoring exposure to products, exposure to displays (such 
as outdoor advertising), presence Within or near commercial 
establishments, or for gathering research data (such as 
consumer attitude, preference or opinion data) through the 
administration of a survey to the user of the PUA 20. In 
certain embodiments, research data source 96 comprises one 
or more devices for receiving, sensing or detecting data 
useful in implementing one or more of the foregoing func 
tions, other research data gathering functions and/or for 
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producing data ancillary to functions of gathering, storing 
and/or communicating research data, such as data indicating 
Whether the panelist has complied With predetermined rules 
governing the activity or an extent of such compliance. Such 
devices include, but are not limited to, motion detectors, 
accelerometers, temperature detectors, proximity detectors, 
satellite positioning signal receivers, RFID readers, RF 
receivers, Wireless netWorking transceivers, Wireless device 
coupling transceivers, pressure detectors, deformation 
detectors, electric ?eld sensors, magnetic ?eld sensors, opti 
cal sensors, electrodes, and the like. 

[0069] FIG. 2 is a block diagram of a system 100 for 
setting up, promoting, operating, maintaining and/ or termi 
nating research operations With the use of multiple cellular 
telephones or other PUA’s having communications capa 
bilities, such as that illustrated in FIG. 1. For these purposes, 
the system 100 operates under the control of a processor 110 
to communicate messages to the PUA 20, and receive 
communications therefrom, by means of communications 
120 coupled With processor 110 and With PUA 20. In certain 
embodiments, communications 120 is coupled With PUA 20 
via a cellular telephone netWork. In certain embodiments, 
communications 120 is coupled With PUA 20 via the Inter 
net or other netWork via a host or device (e.g., a telephone 
terminal or connection) able to communicate via such a 
netWork coupled With PUA 20, such as a personal computer, 
or via a Wireless link or cable coupling the PUA 20 With such 
a netWork so that the PUA 20 functions as a host or device 

communicating on the netWork. 

[0070] Instructions for operating processor 110 as Well as 
research data received by the system 100 are stored in 
storage 130 coupled With processor 110. An input device or 
devices 140 coupled With processor 110 enable a user of the 
system 100 to enter commands and/or data such as system 
commands (for example, a system startup command or a 
command to enter a system maintenance mode), research 
data and/or softWare updates or other modi?cations. System 
100 in certain embodiments is maintained by a research 
organiZation. In certain embodiments, system 100 is main 
tained by another entity acting for or on behalf such a 
research organiZation. The operation of system 100 in coop 
eration With PUA 20 to set up, promote, operate, maintain 
and/or terminate research operations, is further described 
hereinbeloW. 

[0071] In order to identify PUAusers for random sampling 
to establish a panel of such users for gathering research data, 
in certain embodiments one or more lists of subscribers are 
obtained from PUA service providers and the users are 
contacted at random to recruit them to participate on the 
panel. In certain instances, publicly available records may be 
suf?cient to identify the users. Public records include tele 
phone number and address directories, e-mail directories, 
and various governmental ?lings, among other records. 
Other public and non-public information, such as Warranty 
records (e.g., from completed Warranty cards), and retail 
store records containing purchaser information, may be 
utiliZed. In certain other embodiments, the identities of the 
oWners and/or users of the PUAs to be employed are not 
ascertainable and thus are obtained from the users them 
selves. In certain embodiments, combinations of the fore 
going user identi?cation methods are used. 

[0072] In certain embodiments, PUA users are recruited 
through a communication using a means other than their 
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PUAs, such as by mail, e-mail, a call to a landline telephone 
number or by personal contact, While in certain embodi 
ments, a Widely disseminated solicitation is used, such as an 
advertisement or notice in one or more types of media. In 

certain embodiments, PUA users are contacted by system 
100 of FIG. 2 or by other means via their PUAs, such as 
PUA 20, by supplying an appropriate communication Which 
causes the PUA to provide a predetermined audible and/or 
visual message to the user providing a request for partici 
pation as a panel member. With reference again to FIG. 1, in 
certain ones of such embodiments, the communication com 
prises a live, synthesiZed or recorded voice call to the PUA 
20 either from system 100 or by other means, While in 
certain ones of such embodiments, the communication com 
prises a visual message from system 100 to PUA 20 and 
provided thereby to the user via display 90. Such a visual 
message may be an e-mail, a text message, a Web page or the 
like. In certain ones of such embodiments, the PUA 20 is 
provided to the user With software operative to control the 
PUA to communicate the message in audible and/or visual 
form to the user, With or Without receipt of an activation 
message in the PUA to initiate the communication of the 
audible and/or visual message to the user. In certain ones of 
such embodiments, the visual display message is operative 
to control the PUA 20 to display an interactive control 
enabling the user to communicate an acceptance of the 
request to participate in the panel to the system 100. Such 
control may be a form, an e-mail address, a telephone 
number or the like and in certain embodiments, requests 
demographic information of the user and/or provides 
instructions for participating in a research operation by 
means of the user’s cellular telephone. 

[0073] In certain embodiments, multiple messages are 
communicated to users to recruit them. In certain ones of 

such embodiments, a ?rst recruitment message is commu 
nicated containing data to indicate to the user that partici 
pants are being recruited and requesting the user to consider 
participating. Subsequently, a second recruitment message is 
communicated to the user containing data directly request 
ing the user’s participation. In some implementations the 
?rst message is communicated by system 100 as an auto 
matically generated message, While in others it is a Widely 
disseminated message. In some implementations the ?rst 
message contains data indicating that a bene?t Will be 
provided to the user for such participation or agreement to 
participate, as an incentive for the user to agree to partici 
pate. This gives the user an opportunity to consider the 
desirability of receiving the bene?t before receiving the 
second message soliciting his/her participation, and thus 
serves as a pre-recruitment tool. 

[0074] In order to encourage participation in such research 
operation, in certain embodiments the recruitment message 
provides or offers to provide a bene?t to the user in exchange 
for the user’s participation or agreement or Willingness to 
participate in a research operation. In certain ones of such 
embodiments, the bene?t is provided in response to a 
message from the user, via the PUA 20, indicating a Will 
ingness or agreement to participate in the research operation, 
and in certain cases a message is communicated by system 
100 to PUA 20 indicating that the bene?t is being provided, 
such as a cash bene?t, a credit or a service, and a corre 
sponding instruction for provision of the service is commu 
nicated by system 100 to an appropriate bene?t provider. In 
certain ones of such embodiments, the offered bene?t com 
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prises a service provided by means of the PUA, such as 
voice, text message and/or e-mail communication services, 
other Internet services and/or access to certain applications 
(e.g., games or personal information management software), 
content or media data (such as ring tones, images, audio/ 
video data, or songs). In certain ones of such embodiments, 
the offered bene?t comprises cash or a credit, or a service 
provided apart from the use of the PUA. In certain ones of 
such embodiments, an offer is made to provide a PUA 
comprising a research data gathering system and/ or a service 
provided by means of a PUA for a person’s use conditioned 
on the person’s participation in the research operation. 
Activation of the PUA to provide services to the user can be 
conditioned on such participation. In certain ones of such 
embodiments, the recruitment message is communicated to 
the PUA With an offer to provide a service With the use of 
the PUA or to activate such a service, such as voice or other 
data communication services or access to content such as 

audio or video content. The provision of the service is 
initiated or the service is activated in certain ones of such 
embodiments by communicating a bene?t provision mes 
sage to at least one of the cellular telephone and a service 
provider. 

[0075] In certain embodiments, the PUA 20 as provided to 
the user stores softWare enabling it to gather, store and/or 
communicate research data, such as codes and/ or signatures 
indicating exposure to audio media. In certain ones of such 
embodiments, the softWare is inoperative to carry out at least 
one of such gathering, storing or communicating functions 
until activated, by an action of the user (such as a command 
to the PUA entered by the user input 80 of the microphone 
60, or data entered by the user indicating agreement to 
participate in the research operation) and/or by means of a 
communication received by the PUA from system 100. In 
certain ones of such embodiments, the softWare is enabled 
When the PUA is provided to the user. 

[0076] In certain embodiments, the PUA 20 as provided to 
the user, While capable of gathering, storing and/or commu 
nicating research data When appropriate softWare runs on its 
processor 30, lacks some or all of such appropriate softWare. 
In certain ones of such embodiments, the PUA 20 is enabled 
to gather, store and/ or communicate research data by doWn 
loading the required softWare from system 100. In certain 
ones of such embodiments, in response to a message 
expressing agreement to participate in a research data gath 
ering, storage and/or communication activity or a different 
message from Which such agreement can be inferred (such 
as a doWnload request), the PUA 20 doWnloads the required 
softWare from system 100, as Well as media data or other 
content (such as ring tones; images, audio/video data, or 
songs), games and/or other user softWare, provided as an 
incentive for such participation. The content and/ or softWare 
can be sent from system 100 or from a different source. In 

certain ones of such embodiments, the user installs the 
softWare in the PUA 20 from external storage, such as a 
personal computer or external storage device, using a Wire 
less communications link, a cable or an interface. 

[0077] Various Ways of responding to the recruitment 
message are provided in a variety of embodiments. In certain 
embodiments, the user responds to a recruitment message by 
communicating a message to system 100 or other destination 
in response via the PUA20, either in the form of a voice call, 
a form containing the message, an e-mail, text message or 
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the like, indicating a Willingness or agreement to participate 
in the proposed research operation using the PUA. In certain 
embodiments, the responsive message is communicated by 
a different means, such as by a voice call using a different 
telephone, by mail, e-mail, a form provided by a Web page, 
an in-person communication or the like. HoWever the 
responsive message is communicated, in certain embodi 
ments it includes demographic data and/or data that conveys 
other personal or household attributes to be stored in system 
100. In certain embodiments, such data is communicated by 
a different message. In certain embodiments, a message is 
communicated from the PUA 20 in response to the recruit 
ment message from Which the user’s Willingness to partici 
pate can be inferred, such as a message to system 100 that 
conveys research data gathered by the PUA 20 Where it is 
necessary for the user to activate its capability to gather, 
store and/or communicate research data or a message to 
system 100 requesting a doWnload of softWare or other data 
required to provide, activate or enable the cellular tele 
phone’s capabilities to gather, store and/or communicate 
research data. 

[0078] In certain embodiments, the PUA activates, installs 
and/or enables functionality to gather, store and/or commu 
nicate research data in response to or conditioned upon, the 
user’s af?rmative response to the recruitment message. In 
certain ones of such embodiments, an action of the user to 
produce, enter or communicate such an a?irmative response 
using the PUA 20 activates such functionality implemented 
by software running on processor 30. In certain ones of such 
embodiments, such action of the user causes PUA 20 to 
request a doWnload of softWare and/or data for installing, 
activating or enabling such functionality. In certain ones of 
such embodiments, such action of the user causes PUA 20 
to install softWare provided With the recruitment message to 
implement such functionality, or else to make use of other 
data in or accompanying the recruitment message to imple 
ment such functionality. 

[0079] Where the user responds to a Widely disseminated 
solicitation, such as an advertisement, a notice, a documen 
tary solicitation provided With the PUA or the like, the 
responsive message can be communicated as described 
hereinabove. In certain embodiments, a response to a Widely 
disseminated solicitation takes a different form or includes 
different content, such as a request communicated to system 
100 for doWnload of softWare or other data required to 
initiate, install or activate the operation of the PUA to 
automatically gather, store and/ or communicate research 
data, and/or a communication of research data from the PUA 
to system 100 from Which the user’s Willingness to partici 
pate can be inferred. 

[0080] Data indicating the recruitment of the user and 
indicating an identity of the PUA to be used in the research 
operation to gather, store and/ or communicate research data 
by means of the PUA is stored in storage 130 of system 100 
based on the responsive message. Research data gathered by 
means of such PUA is stored in association With data 
identifying the PUA. 

[0081] It is desired to successfully recruit a substantial 
proportion of the users contacted. Where no response to a 
recruitment message is received or a response is received but 
indicates an unWillingness to participate, in certain embodi 
ments negative data indicating a failure to recruit the user to 
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participate in the research operation is stored in system 100 
and subsequently a further recruitment message is commu 
nicated to the user to solicit participation in the research 
operation. The reason for failing to successfully recruit the 
user can be time-dependent. For example, the user might not 
have the PUA turned on during a time of day When the 
recruitment message is communicated, or the user might not 
be receptive to such a message at the time of day that the 
message is ?rst sent. In certain ones of such embodiments, 
system 100 stores the time When the unsuccessful message 
Was communicated and the further recruitment message is 
communicated under the control of system 100 at a time 
dilfering from the time at Which the previous message Was 
communicated. In certain ones of such embodiments, a 
content of a negative response from the user is employed as 
a basis for communicating the further recruitment message. 

[0082] In certain embodiments, the recruitment message 
includes survey questions requesting the user to provide 
demographic or other data concerning the user or the user’s 
household. Where feWer than all of the survey questions are 
ansWered, in certain embodiments, a further message is 
communicated to the user including a survey having feWer 
questions than the previous, uncompleted survey. In certain 
ones of such embodiments, the number of survey questions 
of the ?rst message that Were ansWered is used by system 
100 to determine the number of questions included in the 
subsequent message. For example, if the user only ansWered 
three of eight questions contained in the ?rst message, the 
subsequent message might include three or feWer questions 
to improve the likelihood that all Will be ansWered by the 
user in a responsive message. 

[0083] In certain embodiments, a response to the recruit 
ment message is communicated by the PUA With or Without 
any action by the user. In certain ones of such embodiments, 
the response comprises a message from the PUA indicating 
an operational status or ability thereof to gather, store and/or 
communicate research data and/ or a message from the PUA 
indicating receipt of the recruitment message. 

[0084] Where it is necessary to activate a capability of the 
PUA to automatically carry out a research operation, in 
response to the message from the user indicating a Willing 
ness to participate, in certain embodiments an activation 
message is communicated by system 100 to the PUA With a 
command or request to effect such activation. In certain 
embodiments, the activation message includes activation 
data to activate such capability, With or Without an accom 
panying activation command. In certain ones of such 
embodiments, the activation data comprises a telephone 
number, a netWork address (such as an IP address, domain 
name, MAC address, or the like), a communication protocol 
or other data useful for communicating the research data 
gathered by means of the PUA. In certain ones of such 
embodiments, the activation data comprises softWare for 
running on the processor 30 of the PUA 20 to control, carry 
out and/or enable a research operation thereby. In certain 
embodiments, the activation message is communicated to 
the user, via PUA 20 or otherWise, by system 100 or by other 
means, and requests an action thereof to activate, enable 
and/or install a capability of the PUA to carry out a research 
operation and/or provides instructions for participating in a 
research operation automatically by means of the PUA 20. 

[0085] In response to the message from the user indicating 
a Willingness to participate, in certain embodiments a mes 












