WO 2004/ 073217 PCT/ US2003/ 004030 METHODS AND APPARATUS
TO ADAPTI VELY GATHER AUDI ENCE | NFORVATI ON DATA FI ELD
W@R00FBEB2DI SCLOSURE [ 0001] Thi s di scl osure rel aP@sUS2003/004030

generally to audi ence neasurenent, and, nore

particularly, to nmethods and apparatus to adaptively
gat her audience information data. BACKGROUND [0002]
Audi ence neasurenent of broadcasted tel evi sion and/ or

'roﬁg: S\ziﬁ 0 rams has bﬁPpractl ced for K éears
Ki nd
or ea (GATIHE AHT)IEhl c area og%‘%‘e @NE&‘T oS

spread across a geograp
Speci fically, audience neasurenent devices typically
col 'ect tuning i nfREDBIOPTHEDISCLOSUREMAL i on

i ndicating the content presented to the audi ence such

as chanplp1] ThRRIds@R relafek BBn@AlLF RNAMIERAES ﬁ@asurement and,
i nformati on, programinformation,” etc.) and people

|nforna t

B o L SR A AR AR
gathered recorded and conblned to produce neani ngf ul
raFlW@gmeﬁ@éa [ 0003] Typically, each nonitored
househol d is provided wth a home wunit such as the
exanpl e hone unit 10 shown in FIG 1. The hone unit 10
includes a plurality of sensors to gather tuning

i nformati on. The sensoBAOKGROIENDar dwar e or sof t ware
based. Frequently, each sensor is designed to gather

a speci gm nj RicAfe Haisar &omaba&dét%a@elsﬁmbﬁﬁm/bfﬁédm

t he program being consunmed at a given tine.
ex%l[gjglr aims hasli)een practlced]fg }Ile%sl. uzggdlgnce%'éjasurement devices

typically collect two kinds of information from statistically selected homes
spread across a geographic area of interest. Specifically, andience
measurement devices typically collect tuning information (e.g., information
indicating the content presented to the audience such as channel information,
time of consumption information, program information, etc.) and people
information (e.g., information about the demographics of the audience). These
two types of information are gathered, recorded and combined to produce
meaningful ratings data.

[0003] Typically, each monitored household is provided with a home
unit such as the example home unit 10 shown in FIG. 1. The home unit 10
includes a plurality of sensors to gather tuning information. The sensors may
be hardware or software based. Frequently, each sensor is designed to gather
a specific type of data that may be used to identify the program being

consumed at a given time. For example, a home unit 10 may include an audio
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the vertical blanking intervals of every program it broadcasts. If this code is

unique to that station (e.g., ABC) in the relevant geographic market, when the
video code sensor 14 detects a flash in the upper right hand corner of a frame,
the home unit 10 or central office knows that the program being viewed has
been broadcast by that station (e.g., ABC). With this information, the time of
the broadcast, and a program guide, the identity of the program being viewed
can be precisely obtained. Of course, other codes may alternatively be used
such a;s markers, alphanumeric codes, tone codes, positional codes, intensity
codes, data inserted into a compressed digital bitstream, data inserted into the
andio , video, or ancillary data fields, the act of turning the luminance level of

a pixel brighter or darker, etc.
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[0006] In still another example, the video code sensor 14 may be
implemented by a video watermarking sensor. Video watermarking is like
audio watermarking in that a watermark is encoded into the active video area
of a broadcasted signal in such a way that it can be perceived by the video
watermarking sensor, but cannot be perceived by the viewers of the program.

[0007] In yet another example, the video code sensor 14 may be
implemented by an on-screen display sensor. An on-screen display sensor is
structured to monitor for channel numbers displayed on the television or other
viewing screen. The on-screen display sensor detects such numbers, digitizes
them and uses the digitized image to identify the channel number of the

channel currently being viewed.
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by a set top box, a Digital Video Recorder, an in-home Media Server, and/or
other computing device as a vehicle for identifying the programs being viewed
and the stations that broadcasted the same. Typically, the software meter 20
accesses an interactive program guide or other matrix identifying program
carried by the datastream processed by the set top box to identify the tuned
program/broadcasting station. For example, the software meter may be
implemented by a digital bitstream decoder which extracts embedded codes
from a digital bitstream. For example, the digital bitstream decoder may
extract codes from a signal output by a set top box (STB) (e.g., it may extract

codes from an audio signal sent from the STB to an AC-3 decoder).
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20 is input to a switch 22, which may be implemented by a programmed

processor. The switch 22 determines which sensors or collection engines 12,
14, 16, 18, 20 are providing valid data. Because resources are limited; the
switch 22 is programmed to use the data from some of the sensors 12, 14, 16,
18, 20, and ignore the data from the remaining sensors 12, 14, 16, 18, 20. In
particular, the switch 22 is provided with a static set of rules which dictates the
priorities to be assigned to the sensors 12, 14, 16, 18, 20. For example, the
switch 22 is typically structure(i to prefer audio codes to audio signatures,
audio signatures to video codes, video codes to video signatures, etc. Thus, if,
for example, audio codes are available and the audio code sensor 12 is
working, the switch 22 may process the audio codes and ignore the outputs of

the other sensors 14, 16, 18, 20. If audio codes are not available and/or the
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collected data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a schematic illustration of a prior art apparatus to
gather audience measurement data.

[0015] FIG. 2 is a schematic illustration of an example apparatus to
adaptively gather audience measurement data. |

[0016] FIG. 3 is a more detailed schematic illustration of the example
apparatus of FIG. 2.

[0017] FIGS. 4A-4C illustrate example rules which assign a priority

ranking to the sensors of the apparatus of FIG. 2.
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are a flowhart illustrating an exanple program for

w0 ppienent i ng the apparatus of FIG 2. [0019] FCTASHO3/604030
a flowhart illustrating an exanple routine for
assigning a priority ranking to the sensors based on
one or nore fixed system factors. [0020] FIGS. 7A-7D
illustrate an exanple valid sensor list as it m ght
be nodified by the 1%rogram of FIL.GS. 5A-5D in response
to var [(MIBEFESS 1SS Desaaillopshart iljustisting an exangple program

illustrates an exanpl e DROP SENSCR routi ne which may
béordmbleatbntiyg tHeapparagisaxfiFdG. 1 GS. 5A-5D. [0022] FIG 9
is a graphical representation of tinme periods in an
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the apparatus of FIG 2. [0023] FIGS. 10A-10C are a
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i npl enenting the apparatus of FIG 2. [0026] FIG 13
i e mcelifivelint the pidgrams of BIGS 5 Ao6Ddn respanssi te venahle system
whi ch can execute the programof FIGS. 5, 6 and 8 to
| gphd@hmt the apparatus of FIG 2.

[0021] FIG. 8 illustrates an example DROP SENSOR routine which
may be called by the program of FIGS. 5A-5D.

[0022] FIG. 9 is a graphical representation of time periods in an
example store and forward paradigm for implementing the apparatus of FIG.
2.

[0023] FIGS. 10A-10C are a flowchart illustrating another example
program for implementing the apparatus of FIG. 2.

[0024] FIG. 11 is a graphical representation of time periods in an
example store and fofward paradigm for implementing the apparatus of FIG.
2.

[0025] FIGS. 12A-12C are a flowchart illustrating another example
program for implementing the apparatus of FIG. 2.

[0026] FIG. 13 is a schematic illustration of an example computer
which can execute the program of FIGS. 5, 6 and 8 to implement the apparatus

of FIG. 2.
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DESCRI PTION [00271 FIG 2 is a schematic illustration
wotooan7exanpl e apparatus 50 which may be enpl PgEUS1003/004030
adapti vel y gat her audi ence neasurenent data such as,
for exanple, tuning information. Like the prior art
apparatus 10 of FIG 1, the exanple apparatus 50 of
FIG 2 includes a plurality of sensors. The plurality
of sensors may include an audi o code sensor 12, a
vi deo code sensor DETAILER DESREBTION een di spl ay
sensor, a video watermarking sensor, an AMOL code
sensor [0027t F]G. 2ais acsgbiémmatsd ifjnsttagos of emsxamil6 appargius SAn
audi o watermarki ng sensor), a video signhature sensor
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bi t stream sensor), and/or other sensors to gather
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being utilized and/or the sensor(s) 12-20 being

i A de.gdamey-seraery display sensng aadden Watemmarking sénsog haddOL
in the nonitored systemvariabl es as di scussed further
bebdwéen§diD&8.), dni dudid dignadiire Qénsdf 16 fp@adrbdudio Wlierhiking
exanpl e apparatus 50 of FIG 2 includes a switch 22.
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one or’ nore the sensors 12-20 to an out put Suc
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coupl e none of the sensors 12-20 to the output 26. In
amuytgocess theoutpu(e) efvtes nxze phithesersorsel 2220 and/or ignore

the output(s) of one or more of the sensor(s) 12-20 based on one or more
variable system factors. The identities of the sensor(s) 12-20 being utilized
and/or the sensor(s) 12-20 being ignored may vary over time as a function of
changes in the monitored system variables as discussed further below.

[0028] Like the prior art apparatus 10, the example apparatus 50 of
FIG. 2 includes a switch 22. As explained above, the switch 22 selectively
couples one or more of the sensors 12-20 to an output such as the
communication channel 26. For example, the switch 22 has a plurality of
states in which different combinations of the sensors 12-20 are coupled to the
output. For instance, in one state, the switch 22 may couple none of the

sensors 12-20 to the output 26. In another state, the switch 22 may couple all
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12-20 to the output 26. In still other states, the

wae ooy coupl e |l ess than all of the sensorBCT/US1008004030
out put 26, in any conbination. [0029] Persons of
ordinary skill in the art wll readily appreciate that
the swwtch 22 nay be inplenented in many different
ways. For exanple, the swtch 22 may be inplenented
by a matrix of controlled sw tches suc
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used herein "connected" and "coupled" are not limted
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typically not processed, or, alternatively, the switch
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the switch 22 and delivering the processed data to the output 26. The data

outpdt by a sensor 12-20 that is not “coupled” to the output 26 (e.g., an
“ignored,” “isolated,” or “dropped” sensor) may simply be ignored by the
switch 22 such that the ignored data is not delivered to the output 26 and, thus,
is typically not processed, or, alternatively, the switch 22 may break a circuit
path (by, for example, changing the state of a controlled switch such as a
transistor) between the ignored sensor and the output 26.

[0030] As in the apparatus 10, the switch 22 of the example apparatus
50 is coupled to a central office 24 via a communication link 26 and/or an
intermediate in home collection unit 10. The communication link 26 can be
implemented by any known wired or wireless communications technology.

For example, the communication link 26 may comprise a point to point
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point to point 9 WO 2004/ 073217 PCT/ US2003/ 004030
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ot her words, the bandwi dth nay be |limted and/or
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and ot her variable system factors, the exanple
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the sensors or none of the sensors) are to be used to
Colifed data based on those factor(s). The sensor
sel ector 52 may al so sel ect which set of the sensors
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gathering, to the extent p033|ble the sensor(s) 12-20

arfe?c%&fszd'[ﬁg 3b ée@&ﬂfrﬁg t h i VgeE g‘f thB Sensors 12-

Pre nce - Fank Ing | system

0 h illustrat
02D At Wit i SRhL ﬂ%ﬁasrf@ﬁa'ogﬁ ﬁam%?ep@fesdoﬁxgteaﬁasff%s Bary
skill in the art read oprematetht t he

s 6rplained ipdetal b@lo‘s'z Iﬂ#}?dﬁ@ th%@&*a»%@e xape.dhe pensers 42y ¢
at the hone site and/or the central office 24.
20 are first ranked in order of preference based, at least in part, on one or more

fixed system factors, and then the sensors 12-20 (which may include all or less
than all of the sensors 12-20) from which to collect audience measurement
data are selected based on one or more variable system factors. If less than all
of the sensors 12-20 are selected for data gathering, to the extent possible the
sensor(s) 12-20 are used and/or ignored in accordance with the preference
ranking indicated by the fixed system factors.

[0032] Although illustrated in FIG. 2 as being located at the home site,
persons of ordinary skill in the art will readily appreciate that the sensor
selector 52 may be located in whole or in part at the home site and/or the
central office 24.

[0033] A more detailed view of the example apparatus 50 is shown in

FIG. 3. For the purpose of adjusting the operation of the apparatus 50 to
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[0033] A nore detailed view of the exanpl e apparatus
50 is showmn in FIG 3. For the purpose of adjusting
w0 b@4opiati on of the apparatus 50 to 10 WO 20Bd1/03821004030
PCT/ US2003/ 004030 accommpdate the fixed system
factors, the sensor selector 52 is provided with a
wei ghting sel ector 54. The wei ghting sel ector 54
determines a ranking, priority, or preference order
of the sensors 12-20 based on one or nore fixed, )
s pecommadats the Sixedpyatem S3ciara the senser sslegias 53ys prsiyided with
factors that are not typically subject to short term
v arieighting selectoe 4. sYh¢ erighting selectontel detiensnssta rhkings
as, for exanple: (a) a number of affiliates of a
pﬁﬁbﬁ@rubla%eﬁf&ﬁé Saf P theGRARANY2-20 baskd Palohk ok nidte fixed
(b) a local preference for a particul ar sensor
t VA .
¥f Zerné geﬁ:)cor@ F?{%g ?g%&ﬁ 59(%%1"3 ai(;eed%yst ﬁfe’fa?t;f/%setﬂgtf drf QoY pically
ni cation I|nk bet en, the hone an he tral
PR 1 Shcttorm YR PR LR e ROVIRSHCE FHRCaPimgr 55
(e) the basic cost and conplexity assoc:| ated wth
udoreramplen (2 amwgber ef ¥ffiliatep pba patieplar Yoadgsating company in
difficult to use sensors are |ess desirable then |ess
expartilae nardtqb) &dsopl prefacee fersparsdularaedsd ftype, (c) a
presence of viewing time and/or view ng place
s fé‘sbﬁdag)fa%uﬂt@ fboﬂhaﬁn QRentErdEtivedsio gl SRS (d)Mhé 8pe of
rgcorders (PVRs), i a CEntefng etc. [5034]%@br

"33 ﬁﬁ:’aﬁbﬁhﬁ%‘b&(&%@n AR HoRe ﬂ\fh@@elzﬁ‘%gfﬁfzé te &g of

rican Broadcasting npany atures
as_effecti codes I n Jiden

{T??ﬁ%‘g" oy isdEitietofo B B ent fhgioopiex'abelalés
progranmm ng overl ap. Accordingly, in such
civl 2096 SONSPTE- BpcngTR RRENSTEANG(Or GiETiSult tpsysesensors arg
preference ranking such as that shown in FIG 4A
wiess deesirablegtheniltsoexpedsive embareagP ta usepersben)yand (Hpresence
video code sensor 14, the video code sensor 14 is
P ok RAnfi@ctiing ahdyer diedify placiftihg d8@O&H a Hometdnch agidi 0

personal video recorders (PVRs), a Media Center PC, etc.

[0034] For instance, in a large market having two affiliates of the
American Broadcasting Company (ABC), signatures may not be as effective
as codes in identifying the tuned station because of the potential for
programming overlap. Accordingly, in such circumstances, the weighting
selector 54 may select a preference ranking such as that shown in FIG. 4A
wherein the audio code sensor 12 is preferred to the video code sensor 14, the
video code sensor 14 is preferred to the audio signature sensor 16, the audio

signature sensor 16 is preferred to the video signature sensor 18, and the video

signature sensor 18 is preferred to the software meter sensor 20.
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signature sensor 16 is preferred to the video
signature sensor 18, and the video signature sensor
wadoue7pieferred to the software neter sensor POI/USD0IND4030
2004/ 073217 PCT/ US2003/ 004030 [0035] In another
exanpl e, a particular market may be better served by
si gnatures than codes because, for exanple, two or
nore broadcasting stations in the narket refuse to
insert codes in their broadcast(s) or have a poor
hi st or 00381 It anathsxiesgmpler Dt Cpt Rackgbmay bg better served by
insertion. In such a circunstance, the weighting
s silgaatiites theh codys Iseehese] for eparepley Broc@ mane birowgicastiol stasions
that shown in FIG 4B wherein the audio signature
S @R matRetirsfubd Rf ifSdresbdbPint their ¥idAaast(8) @MAVE k PosSEHiSOry
18, the video signature sensor 18 is preferred to the

a : : u is
o SEFlon R BRAESA den Bk AR Bl Sy AR AR e
Househol d | so have certain fixed aracterist.i cs
et R S e R
12-20. For exanple, a household wth a set top box
hEVG B aherein e aBdiowtenaRse saseigl is@reraredie thevidee
nonitored by the data fromthe software neter than any
okighhtaredensor 18athe videol signature sensony] Sis prefemedioghe audio

ci rcunstance, the weighting selector 54 may select a

P8dSERBEE 2! @ftkihe Gudid@Bd@senbbiaL? is peairrédtofthévidé&code
wherein the software neter sensor 20 is preferred to

tlggl?sgygjto code sensor 12, the audio code sensor 12 is
preterred to the audio signature sensor 16, the audio

si gnat sor IS regerre tq.the,video .c gﬁ
sensor ﬁ@ﬁ S'FP&IS l}gic?s\;p% S0 BB FEC 3]#3-8?63 fhaﬁagtmﬁ?técg % ed
to the video signature sensor_ 18, As an exanzbe, a
hdigiein eipactarenee erdeiRs thesgnises ke Qe adapsdolsd,
usi ng audi o codes than by using signatures.
with a set top box having an interactive program guide may be better
monitored by the data from the software meter than any of the other data
collecting engines. In such a circumstance, the weighting selector 54 may
select a preference ranking such as that shown in FIG. 4C wherein the
software meter sensor 20 is pfeferred to the audio code sensor 12, the audio
code sensor 12 is preferred to the audio signature sensor 16, the audio
signature sensor 16 is preferred to the video code sensor 14, and the video
code sensor 14 is preferred to the video signature sensor 18. As an example, a
household with a PVRs may be more easily measured by using audio codes
than by using signatures.
[0037] Persons of ordinary skill in the art will readily appreciate that

the weighting selector 54 may be automated to automatically select the order

preference for the sensors 12-20 in response to receipt of input data indicating
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[0037] Persons of ordinary skill in the art wll
readi ly appreciate that the weighting selector 54 nmay
wheooatmat ed to automatically sel ect the or dePCT/US2003/004030
preference for the sensors 12-20 in response to
recei pt of input data indicating 12 WO 2004/073217
PCT/ US2003/ 004030 the fixed systemvariables for the
househol d of interest. Alternatively, the meighting
sel ector 54 may be |nplenented by a natrlx of. ru ﬁ
< thelfixad syshers sasarlastor Fopoussholho Lietesgior ftmatively, the
installer of the apparatus 50 may select a rule from
t veightihg soleatdrt F miay bé enplemanted by emeatsy odsdestugh esthose
Alternately, the sensor selector 52 may be provided
WHoWrRinFIESel 8L4T Waekell AthstAll @ tiengparatundiiohay soled a
system factors may be ignored altogether at the tine

?ﬁlelé Rahathb %ai&ggﬁﬂﬁggéo@o diSn itk dBsspdar¥B N Ui G HIE t}%c

appar a Once a preference or der” of

the sen IS det ned or
B R LT S SR e R e
enpl oyed to collect data, In p rt ul ar,, the gxanple
s and{oyr fed| systemy fagtprsayberighated ergft thafung 8ﬁsor (s)
12-20 to ignore and/or which of the sensor (s 12 20 to
ufristallzion srul/greet e tinde o Embyufretaen ofitheyappaeates 5

vari abl e system factors and conparing certain

char ac{@u38}p Unes a pteftiefcentded dhheschens A2{20)is tietetrhiaed, the

vari abl e actor(s) currently present in the system

ValidsaPl et fZQHérftﬁﬁzrs WFchBHhé %EM@ 12- jméhoﬁmnﬁ)loﬁeﬂ)

a presence o ar grdlo code, (b a’'presence of a'vid
d
oo Gsn b M pr i Rk R 9%1&‘?593%*&91@%%5‘*
t t h th nt I
L OEMeEniorG) i 204 EmpHAnipr bl the Sepsogd 2 A g oguilize

storage avail able on the honme side of the

c dorgathératatd pnmeasaning lone 6i) moresvjariablgi sy stbmelaefprsraag e
capacity at the renpte site (e.g., storage available
ORoinPerifetdrfad clokdotaBtisd ofethebvdilable sensor(s) to the variable

factor(s) currently present in the system. Variable system factors may include,
for example: (a) a presence of an audio code, (b) a presence of a video code,
(c) available bandwidth of a communication link between the apparatus 50
located at a home site and a remote site such as the central office 24, (d)
available storage capacity at the local site (e.g., storage available on the home
side of the communication channel 26), (¢) available storage capacity at the
remote site (e.g., storage available on the central office side of the
communication channel 26), () ﬁrocessing speed associated with a processor
at the local site (e.g., the statistically sampled home monitored by the

apparatus 50), (g) processing speed associated with a processor at the remote
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comuni cati on channel 26), (f) processing speed
associated with a processor at the local site (e.g.,
wo b@4etRi11 stically sanpl ed hone nonitored by tPEr/US2003/004030
apparatus 50), (g) processing speed associated with a
processor at the renote 13 WD 2004/073217
PCT/ US2003/ 004030 site (e.g., the central office 24),
(h) audi ble noise at the local site, and (i) a
condition of a set top box gﬂ power ed on). [0Q039]
Fsite Gelge theieqniraboidicei2d b k) Fudi @n@é%@fdh? locahgtepgnd il & h
are presently capable of gathering audi ence
nmeasliteneid setwipdoxt(be., powsed oggl ector 52 is further
provided with a sensor tester 56. The sensor tester 56

det er njgp89] FY¥hihe Pufosé BEIdSRTTRISedsor@P1226 whigsast | y
outputting valid data by, for exanple, conparingthe

Oﬁ{eg&{ﬂyoc%gﬁﬁi@ Ofg %ﬁ&{n} iy e%gﬁﬁlgééu?éﬁerﬂ ﬁaﬁxfﬁgggﬁgr selector

e audi o sensor oes not

u n audi.o. code mnth p et erm ned
(3 B oS RahG Shioliistiont 157 B RE 50 e e
audi o codes or the audi o code sensor 12 js defective
t hdichurfithe sepsers d2rdare presently quipsing Yaid date by Jon 5%a
the sensor tester 56, although this invalid state nay
nodmpainpstheaunipnt ofthe sonsbiai 1262 dgpinstvan §:@edied olipst. SEarsor
tester 56 performs simlar exam nations of the

OWfsiAtS, iPthelab@ioRbhdE 12'M8kd @hbatpaeasaidio dstebithiy
sensor 12- 20 that IS produ0|ng an expected output is

3?‘?"5‘%‘:: hffd 3 AR R expmg‘”%%?%%?ﬁ%ﬁ%vﬁ
(PRGN T i 'Eﬁ%s%awr 12y SRR AL R uor 12

as di scussed bel ovv) [0041] Once th SO ster 56
hasidenfifigd) as dmendidibpche sanses teger 39, alth é@ée@ﬁa gft%may
whi ch are currently producing valid data (which naybe
anbt o permanent as explained below.

-

[0040] The sensor tester 56 performs similar examinations of the
outputs of the other available sensors 14-20. Any sensor 12-20 that is
producing an expected output is identified as a valid sensor, whereas any
sensor 12-20 that does not produce an expected output within a predetermined
time period is assumed defective (although this assumption may be
periodically tested as discussed below).

[0041] Once the sensor tester 56 has established the subset of the
sensor(s) 12-20 which are currently producing valid data (which may be all or
less than all of the sensors 12-20), an output measuring unit 58 develops a
measure of the amount of data that may currently be gathered by the valid
sensor(s) 12-20 per unit of time. In particular, the output measuring unit 58

sums the amount of data per unit of time that the valid sensor(s) 12-20 are
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| ess than all of the sensors 12-20), an out put
nmeasuring unit 58 devel ops a neasure of the anount of
waelad0a/0t2at may currently be gathered by the vaP€TUS2003/004030
sensor(s) 12-20 per unit of tine. In particular, the
out put neasuring unit 58 suns the anount of data per
unit of tine that the valid sensor(s) 12-20 are 14 WO
2004/ 073217 PCT/ US2003/ 004030 produci ng. For exanpl e,
if three of the sensor(s). 12-20 are_currently valj.g,
oREdgeing h Eox enample; ahisrreofithe sspspa(R il Ao VAge Rytr tV@Eg,
(KB) of data per second, a second one of the valid
s ensof the ivalipsendors isyorodecing2@kilokyites (Kd) of detarpgr sgeand.ie
| ast valid sensor is outputting 24 KB of data per
S e&0nd oné bEthe whiditend®8 $¢prioddcing 12 KESEf dhed persecuasl anlalie
the valid sensors are currently outputting 56 KB/ sec

_?_Laest v eﬁéorgﬁ %%tﬁlgtig%Q@ KB 3t defa BB/ s88Snd e Duldh BRG3urin

esult c at by the output neasuring unit 58

IS to determne t her r . 50,
Rt a8 deleninE} B e ate SO ke P PR ot s RByse of
val i d. sensor(s) given, curr system copdi ti v O

i flataiie.otf} msesﬁ%&%B@PC irar eI nd bg sl lopletidgythe
shoul d be ignored. [0042] For the purpose of

d etpuiineasuging nit 18 iswyed ta deisrnzioe sithgihsr therappargwg P gpn
office 24 is capable of processing the volune of data

ayaidesdleoflith®©data blrdlabhl frehn slenareqdy validsensentg @iven
sel ector 52 is further provided with a processing

2?gﬁ&ttsgﬁ&ﬁrco§&tiof§, o¥ifithe HRpAITRE bAhRFe BYthE ARPEhsE(s)

inary skill 1n the art, “both the processor at the
hone .site _and the processor at the central office 24
igﬁggﬁh?gnggfzed by a processing 'speed. The

processj ng.speed as used_herein i.s.a rate ich a
proces J%Qﬁﬂrgpr ng’é‘&@e Pﬁé@tmlﬁn@df%mw@é Sh én\l\ﬁ]/or fhe
gathered by the valid-sensor(s) 12-20. The processing
s pertthl officbeldan deprablagfemocsesing the viohunopkdaty availgbliedepm
for exanple, the physical structure and capabilities
ofthd Vedidpenwe@) dlie sensor selector 52 is further provided with a processing
speed tester 60. As will be appreciated by persons of ordinary skill in the art,
both the processor at the home site and the processor at the central office 24 is
characterized by a processing speed. The processing speed as used herein is a
rate at which a processor may process the data currently being gathered by the
valid sensor(s) 12-20. The processing speed is dependent upon several factors
including, for example, the physical structure and capabilities of the processor
in question (e.g., a 1.7 GigaHertz processor), the software being executed by
the processor in question, the amount of tasks being concurrently performed
by the processor (e.g., whether multitasking is supported and/or occurring),

and the type of data processing the processor is asked to perform (e.g., parallel

processing, serial processing, signature matching, code identification,
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in question (e.g., a 1.7 G gaHertz processor), the

sof tware bei ng executed by the processor in question,
wao b@sameunt of tasks being concurrently performr@dusizg3/004030

t he processor (e.g., whether nultitasking is supported

and/or occurring), and the type of data processing

the processor is asked to perform (e.g., paralle

processi ng, serial processing, signature matching,

code identification, 15 WO 2004/Q73217

PR9ketizing JrRERDBISHHTe ERSVRI 2 SEEYPHIS fican dredhon,

encrypting, decrypting, etc.). Thus, the processing

s peedssofg sregl vEngivenprSesOT Vaies oyerdiae as # fimctien af the

function of the type and quantity of tasks facing that

PEyeend Quantih of taglelasing tii prddetsor.0The typs liad faaitingof he
processor. in question are, in turn, a function of the

LYRES ﬁ%g%tthggﬁgéésf)f ﬁ%u}@gti(;n%e,siﬁ RgAY 4 fohctlen sOnE el 288

tg co 00 In the illustrated e?anp:e,
. _ . . |
poBE B i st s Bl B ok B 51 1) 7

current| capahl e of operating at sufficient speed to
proc esio‘i/‘ﬁ’é Iy Eﬁdilwaﬁﬂt exﬂ?lpieh El%{??easmg EPREGRSLS 092 20.
It may also determine if a renote processopeée.g., a

pdotcanies if adpcal peocsesor feag., vprocessorat)th¢ boresited i fyprently
capabl e of operating at sufficient speed to process

t RepLis of petping abyuffibienvepeéditogrocss {ie)dataZoudfut byhke valid
switch 22 is responsive to the processing speed tester

6 220.! terieH WrSBote JHORERr (818, @ phdel
o pelsBr®l P20, RS o @herdififit Wrlfiore D (55 Pt

ok SO GG O ety
{ Prégiess the date G by #@r%ﬂ%gﬁ%ﬂgggb@gp,\(@é dy ‘ggng,is( )

order to determ ne the anmount of data.that can
c wespensive togbe pracessing speeditesiord0 tondrop.daataisi etaatherwise
channel 26, the sensor selector 52 is

ignore the output of at least one of the valid sensor(s) 12-20 if either the local

processor or the remote processor is presently incapable of operating at
sufficient speed to process the data from all of the valid sensor(s) (i.e.,
including the dropped sensor(s)).

[0044] In order to determine the amount of data that can currently be
transmitted over the communication channel 26, the sensor selector 52 is
further provided with a bandwidth sensor 62. The bandwidth sensor 62
develops an estimate of the current bandwidth available on the
communications link 26. Persons of ordinary skill in the art will readily
appreciate that a bandwidth estimation can be made in any of a number of
ways. For example, the bandwidth sensor 62 may make an estimation of the

currently available bandwidth by using the current time of day to access a

16



further provided with a bandw dth sensor 62. The

bandwi dt h sensor 62 devel ops an estimte of the
wa@erern2rbandw dt h avai l abl e on the comuni caP¢DNS2003/004030

link 26. Persons of ordinary skill in the art wll

readily appreciate that a bandwi dth estinmati on can be

made in any of a nunber of ways. For exanple, the

bandw dt h sensor 62 nay nake an estimtion of the

currently avajl abl e _bandw dt h_by._ usi, t he. currept

t lq%—wta%lsytmg&é%@wl étati%kaﬂ%{si&m%ﬂtge historically

PCT/ US2003/ 004030 | ook-up table storing historical

s tgecetlibandwidét af the eeminfupication Henhelasarfieetidnofdivgreett ed

bandwi dt h of the conmunication channel as a function

Oflay.i ARer@htiveliahe Wiridoridtatsenset §2 niahgathential tink datarkgor

62 may gather real tinme data by nonitoring the rate

alnofithe i rRRE Yul&itR D i PRalsifed beRPdenRRn
£ motibfifl @1 ficlaf vt GBS KRGl d PR (00451
lrrespecti of the er in which the bandw dth
séﬂ@&gﬁ%ﬁn%&ﬁm qé’gﬁéa @' currently avail abl e

bandw dt h, a storage nonitor 64 of the sens

oel ect H045h Tresppetheotihmener fiuyBigh ARG sgnsor 62
determine if one or nore storage devices have

s eftimatesthe coupatly awpilakle bandveiddy a Siozage raoniigp §4 0f e sepror
data output by the valid sensor(s) 12-20. In
paslbéterbRntilidel tHestinatdd vahdwlidiatodistatnine ifbn¢ biemore
comuni cation channel is smaller than the data output
gt)é%)trr%& 6 ckdhaR R ERYG &t LaphRf§ o jﬁf@fésdta ll’e%rstaet &ubBet Of iR data

nonitor 64 determ nes i ocal storage

e

devj ce. agsaci.at ed wi{ e [t . 1€

c 2ot pf B p R0 oG 2Bl B PRt eq telam
sensor(s) 12-20 under_ consideration for a length .o

t iofrEhesqonppwyigatonichpnngl spalle ffhlanff&r%éﬁ Pt e Xahdf
function properly. For instance, the storage_ nonitor
6 4emmay(suwsler h@sgérati@at g stomasuneniter @ddeierminesiif ajycalhe
bandwi dt h sensor 62 to cal cul ate an expected rate of
grsethde difvicdaksociated with the home site has sufficient capacity to buffer

o

the data output by the valid sensor(s) 12-20 under consideration for a length of
time sufficient for a store and forward model to function properly. For
instance, the storage monitor 64 may use the estimated bandwidth determined
by the bandwidth sensor 62 to calculate an expected rate of growth of data
added to the buffer because it cannot be transmitted under the current
_conditions. If the determined rate of growth indicates that the local storage
device will be out of storage space in less than a predetermined length of time
(e.g., one half hour), the storage monitor 64 may determine that the local
storage device does not have sufficient storage capacity under current
conditions to store all the data requiring storage if all of the valid sensor(s) 12-

20 under consideration are employed. Accordingly, the switch 22 responds to
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added to the buffer because it cannot be transmtted
under the current conditions. If the determned rate
wo@boogiometh i ndicates that the | ocal storage deuT/U82003/004030
will be out of storage space in less than a
predetermned length of time (e.g., one half hour),
the storage nonitor 64 nay determ ne that the | ocal
storage devi ce does not have sufficient storage
capacity .under current _conditions to store all_ the .
dthisdetagingtionydsiatingeatilsastone ofithg Y %Psor) 4220y (&yin,
12- 20 under consideration are enployed. Accordingly,
t thés statee o€ lsoREion esgyoreti be pernianemiD Raties,/ the apparatus 10 will
PCT/ US2003/ 004030 this determ nation by isolating at
| gt toxdv@difont Bechvaht] If appropaatesthe 1501464 sohgar will Hebreught
state of isolation nmay not be permanent. Rather, the

appa Ak UBisdAwh! !  adapt to conditions such that, if
appropriate, the isolated sensor will be brought back

out of ] i on. Th [ ffj 4 .
"t uabioaghTh P 8R3 54 100uFE il B i bbBeck et
process data froma multiple nunber of haone

STACEN P ApDRISEHIABITOm B alfabeg of horae Sleseppraws e
data it processes in one or nore storage devices.
Bdbecsral hiice@Atstaats the tlateat raceseesdn pas oypIOze FIPI9EF a
nunber of home sites, the illustrated sensor selector

53evibess Badaisdtietcdntratieffies i pezeivee tiite froihe numbarad@eme
capacity of the central office 24 allocated to the

hen®, gf'fe_tiﬁumwdtseﬁs%g selBtot $1Lis IRDANAIIUS dBRrrhihe SRSk G

is sufficient to store the data being coll ected by

the valid sensqr(s 2- 1l ' e

s et 5P B3 Ml g 3 idclsd SR IR opp

to determ ne the ampunt. of__avail abl e st e cagpaci

2 Py Seeansaratis Y8 FEHON inPHEFREaStEy Bl daeiomns, chlsfied by

the amount of avail able storage capacity allocated to -

t Ithee ealidjsemsor(sb =20 iTe thisgnds shesspnsgr selgctor A2 compumicates

storage capacity available at the central office 24

diwdihdiae céntral bffice 24 to determine the amount of available storage
capacity allocated to the home unit in question. For example, the amount of
available storage capacity allocated to the subject home unit may be equal to
the total storage capacity available at the central office 24 divided by the
number of home units being monitored.

[0047] Once the sensor selector 52 is provided with an indication of
the amount of available storage capacity allocated to the subject home unit, the
storage monitor 64 uses the expected rate of data collection associated with the
valid sensor(s) 12-20 to determine if the allocated storage capacity will be
depleted too quickly if the valid sensor(s) under consideration are employed.

For example, if the rate of data collection indicates that the remote storage

capacity allocated to the subject home unit will be exhausted in less than a
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nunber of honme units being nonitored. [0047] Once the
sensor selector 52 is provided with an indication of
wo b@sarn2unt of avail abl e storage capacity al | oPEI/@82008004030
t he subject honme unit, the storage nonitor 64 uses
the expected rate of data collection associated with
the valid sensor(s) 12-20 to determne if the
al l ocated storage capacity will be depleted too
quickly if the valid sensor(s). under consideration are
eRpsdeipEpined faetheaidipe (.2 aethiel hospe therstQIagLMERIITdA S0
i ndicates that the renbte storage capacity allocated
t deteineine tHajt detcehivabefficd’s stardge doeice doesumt bave syfficient
than a 18 WD 2004/ 073217 PCT/ US2003/ 004030

PERepeRhpacRe dinda@ngitRndontlitivRs (Estere, allane dita kdquiring storage
the storage nonitor 64 nmay determ ne that the central

oEif AICST the VAIRY s%ﬂ&rgzg.iz-% HEEScoASIdeRBYR aEnlfI 6y RN tThe

storage capacity under current conditions to store all

t he. da requy ri torage. i.f .alil..of t ' .

s éwggl? %2 56811&(% 30 ﬁﬂ%lé?tc'é“ agtf Odletfya]tg?l%g%?tel Q%ﬁ%ﬂ?éo{)/%g? valid,
switch 22 responds to this determ nation by isolating
asensgg8r1202: of the valid sensor(s) 12-20. [0048] A
flowchart representative of exanple machi ne readabl e

i nst r uf@048h & flowchanepresentitivg afiezamaple seachine|reastable 52

of FIG 3 is shownin FIGS. 5 6 and 8. In this
eXadkionstbeiniplahéithgrthaskabbeselactt S of FOIBS3 tehpwhée a
program for execution by a processor such as the
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of ordinary skill in the art wll readily appreciate

t Ipaogramenagtie enebqstiesinsoftaacy stored an adangiide awfium such asa-

CD-ROM, a floppy disk, a hard drive, a digital versatile disk (DVD), or a
memory associated with the processor 1012, but persons of ordinary skill in
the art will readily appreciate that the entire program and/or parts thereof
could alternatively be executed by a device other than the processor 1012
and/or embodied in firmware or dedicated hardware in a well known manner.
For example, any or all of the weighting selector 54, the sensor tester 56, the
output measuring unit 58, the processing speed tester 60, the bandwidth sensor
62 and/or the storage monitor 64 could be implemented by software,
hardware, and/or firmware. Further, although the example program is
described with reference to the flowcharts illustrated in FIGS. 5, 6 and 8,
persons of ordinary skill in the art will readily appreciate that many other

methods of implementing the example sensor selector 52 may alternatively be

19



could alternatively be executed by a device other than
the processor 1012 and/or enbodied in firmvare or
waleduoa2etd hardware in a well known manner.  FRET/US2003/004030
exanpl e, any or all of the weighting selector 54, the
sensor tester 56, the output nmeasuring unit 58, the
processi ng speed tester 60, the bandw dth sensor 62
and/or the storage nonitor 64 could be inplenmented by
software, hardware, and/or firnmare. Furtg r,
ansedo TGk cxameple,therprdsr of exgraian of thejblogks maybghanged,
reference to the flowharts illustrated in FIGS. 5, 6
amatl/8r, sonperfibeblocks desciiedmpaystva ¢Hanged, ehaminated, of | |
readi |y appreciate that many other nethods of
I gphBREat i Ng the exanpl e sensor sel ector 52 nmay
alternatively be 19 WO 2004/ 073217 PCT/ US2003/ 004030
used. t i
g?h%ﬁ ; egﬁ? eg‘H{s RBRIK 00 Qv}ﬁfeoeg é‘ﬁonty or

blocks /o some of the bl
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a priority or. preference ranking of t . sensqr(s)
1fachys. As siafedabave Hhseleclan Pﬁ&lefﬂ“&’é‘&' ﬂay&%fct ors.
As stated above, the selection of the priority ranking
mayrformedendronite (. gnbysdléginge. ryle frany asel efarien gich asunle 1,
froma set of rules such as rule 1, 2 or 3 of FIGS

4h-AG JIRIGE aAYRO Won®4 niuipereiutcadticilly. | I thbdllustrated sensor
illustrated sensor selector 52 the priority ranking

53619{#%105@%& (% Eﬁ’?fg[ the SELE éILF\%&I%:%!!%dT\( RANKI %ﬁ@h‘gr

CBRbeRE, Bl e d RERR A LRI K Wi

mhere t he melghtlng sel ector 54 sets preference
vat dassoci ated with the sensors 12-20 equal to

zero. The weighting sel ector
[0050] As shown in FIG. 6, the SELECT PRIORITY RANKING

routine begins at block 102 where the weighting selector 54 sets preference
values associated with the sensors 12-20 equal to zero. The weighting selector
54 then determines whether the market in which the home site monitored by
the apparatus 50 is located is a two affiliate market (e.g., if two affiliates of a
broadcasting company are broadcasting in the subject market) (block 104).
This determination may be made automatically by employing one or more of
the sensors 12-20 and the tuner of the information presenting device (e.g., a
television or radio) to identify the stations broadcasting in the relevant market.
Alternatively, the determination of whether two affiliates of the same
broadcasting company are servicing the relevant market may be made by
requesting the installer to input data indicative of the same. If the weighting

selector 54 determines that the relevant market is a two affiliate market (block
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54 then determ nes whether the market in which the
honme site nonitored by the apparatus 50 is located is
wa2amo7Ritil i ate market (e.g., if two affili at B&€T/052083/004030
broadcasti ng conpany are broadcasting in the subject
market) (bl ock 104). This determ nation may be made
automatically by enploying one or nore of the sensors

12-20 and the tuner of the information presenting
device (e.g., a television or radio) to identifY he
st0f); emgrobadyaneasde blagkil A6+ Rtherwisescomirohgdyapges to bloc
Alternatively, the determ nation of whether two
afdd.l i ates of the sane broadcasting conpany are
servicing the rel evant market nay be nade by

r equesroosgll hBRiniAs FsH fudfostLofl Migibsidiatiat twslhftitibiey reof
the sane. 1f the weighting selector 54 determ nes

t . [ af £l ] ket
(iehe3t RO IR ORI BT b e
control advances to block 106. ,Otherw.se, .contr
athFEReats '38 18 8?3"15@.%“?’5’6 F3He R L ﬂiaﬁg ﬁf""o\aag"u‘gr"&% ses of
di scussion that two affiliates are _seryvici ng,t@g

r predarenne vislelatonetheemise egres arg pretepsd o sigRIESs iR Edy o5,
i ncrements the audi o code preference value by two and
t hifiliated @ omonerkepemitext and becaasamndiy casice atﬁalra%;ged tovideo
are preferred to signatures in the two affiliates in

0RSIITBILEE 10N CHREroRMEn bRIZ8¢Is o BlodkQ080des are
preferred to video codes (block 106). Control then

proc eef(ﬁbsbg AR bR 158 he (R SlleAbO5AddOnindd 18 the

wei ght ector 54 det es | mar ket in

question is.a signature preferre r ket 0 I
e & ausath R e i i rs Sl BafaRaEs
stations servicing the market. This determ nalt(i on, can
beraned Seing ueely w0 Yropdeasing B3HRg sevieing thespakess Thise
sensors 12-20 and the tuner of the information
pileteanination cianbecreadesangomatigally by employing one or more of the

sensors 12-20 and the tuner of the information presenting device (e.g., a
television or radio) to determine if any of the stations broadcasting in the
relevant market are refusing to use codes. Alternatively, the determination of
whether any broadcasting companies servicing the relevant market are
refusing to use codes may be made by requesting the installer to input data
indicative of the same. If the weighting selector 54 determines that the
relevant market is a signature preferred market (block 108), control advances
to block 110. Otherwise, control advances to block 112.
[0053] Assuming for purposes of discussion that the relevant market is
. a signature preferred market (block 108), the weighting selector 54 increments
the audio signature preference value by two and the video signature preference

value by one because signatures are preferred to codes in this context and
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television or radio) to determine if any of the
stations broadcasting in the relevant market are

w0 edus7Ng7 t 0 use codes. Alternatively, the PCT/US2003/004030

determi nation of whether any broadcasti ng conpani es
servicing the relevant market are refusing to use
codes may be nmade by requesting the installer to input
data indicative of the same. |If the weighting

sel ector 54 determines that the relevant narkeg is a
shepsnte AudiqyigtasirenerepapiRied foprideasigragyres ek 1J0)-
advances to block 110. O herw se, control advances to
bContkol k& prp&88to Wesluiiig f or purposes of di scussion
that the relevant market is a signature preferred

mar ket [goslpak bbeR) 12 tthe wekihgihi kelecteed eddtamife if the
increments the audio signature preference val ue by
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because signatures are p erred to codes in this
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signatures (block 110). Control then proceeds to bl ock
1¢ontrql dwuresto bipckcld6112, the wei ghting sel ector 54
determnes if the information presenting device being
moni t of@0%5] Asswieg fer meposes pf dissussipn thaga setitop bexwithwa
program gui de. If so, control advances to block 114.

Oihatviverogramiuidd is pesamadivck 01D), dekvdidiiting] RRok) 54

Assum ng for purposes of discussion that a set top box
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ghting selector 54 increnents the

sof tware er ef erepce val iNe t he
s ASP O%fsé?rg%gﬁgg}ﬁ%cqn exg?[)el%(r i;lé%‘ Pﬁgﬁﬁ%fg&}:ont ext
(block 114). Control then advances to block 116.

[ edvresigdenksl18f ordinary skill in the art will

appreci ate that the )
[0056] Persons of ordinary skill in the art will appreciate that the

weighting selector 54 may consider fixed system factors other than, or in
addition to, those described above in connection with blocks 104-114 to
develop the preference rankings for the sensors 12-20. Thus, additional blocks
may be inserted between block 112 and block 116 in FIG. 6 and/or some or all
of blocks 104-114 may be replaced with blocks directed to other fixed factors.
[0057] After the weighting detector 54 has completed the fixed system
factor analysis (block 112 or block 114), the weighting selector 54 determines
if any of the preference values are equal (block 116). If any of the preference
values are equal (block 116), the weighting selector 54 adjusts the values to
remove the equality in accordance with a predetermined preference order
(block 118). For example, audio sensors may be preferred to video sensors,

codes may be preferred to signatures, and software metering may be preferred

22



wei ghting sel ector 54 may consider fixed system
factors other than, or in addition to, those
walea@anized above in connection with bl ocks 104PQUAS1003/004030
devel op the preference rankings for the sensors 12-20. '
Thus, additional blocks may be inserted between bl ock
112 and block 116 in FIG 6 and/or sonme or all of
bl ocks 104-114 may be replaced with blocks directed to
ot her  fixed factors. [0Q057] After the weightin
dtx @éewr Using Has oxaiohesrda of 1Lhém$ha wﬁgémre&ﬁeie&&r%ﬂ
anal ysis (block 112 or block 114), the weighting
sedjests the ted pdeferenod vadues th ensimg that no Hes rigf dn smdeing, the
val ues are equal (block 116). If any of the preference
Vlelihifing k€le@6ILSY erlstited Ehat hd Gikd ptefereies wiid is gd ket itmive
54 adjusts the values to renobve the equality in
a : I
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pr.eferr to video sensors, codes nmay be preferred to
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WO 2004/ 073217 PCT/ US2003/ 004030 . tQ co Using this
or anolS81 Adtepanst tl?sr?tﬁ?r’f’ﬁs"]t"ﬁi %gé?l?jﬂtlﬁﬁ‘&g g i@e E‘P%Yoq 54
adjusts the tied preference values to ensure that no
t Rdeness totblodkn 280 Ad bilasly, 120 htke weighjingisplgetordesartsrthg 4
ensures that no tied preference value is advanced
alpeeference valies to ativeaed prefsrescevanlirg hule.pThsprefeericee
preference ranking(s) dictated by the fixed factors.

[ PORH o Aild i8usdd M sblcBitng? i Bich e5RbMED-{Plasite ldBurNte
118), control advances to bl ock 120. At bl ock 120,

the.weightin I . LS . L e S
v gt St ok Bchle e T M B " RIS ARES
ranking rule is used_in selecti whi ch .sensor s ;tL2-20
t 65 BERtaTeEY (elatec Yo SRR B URLSFRRQE iFLBg ikes
‘indicate that isolation is rigpired. In.garticular, .
wipesference nating isdedatad.yIftapothenyalidsensor apystbe isalagnd, thetyalid
valid sensor with the | owest y

sensor with the next lowest preference rating is isolated and so on. Persons of

ordinary skill in the art will appreciate that any known sorting algorithm such
as, for example, a bubble sort algorithm may be employed to sort the
preference values.

[0059] Afier the preference ranking of the sensors 12-20 is selected
(block 100, FIG. 5A), the sensor tester 56 sets a sensor counter S to zero and a
valid sensor counter V to zero (block 130). The sensor tester 56 also creates a
valid sensor list such as the list shown in FIG. 7A (block 130). The valid
sensor list is a list of all sensors 12-20 connected to the switch 22. The
sensors 12-20 are listed in the valid sensor list in accordance with the
preference ranking set by the weighting selector 54. For example, the sensor

with the highest preference value may appear as the first sensor in the valid
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preference rating is isolated. If another valid sensor
nmust be isolated, the valid sensor with the next

wo oe®t32pT ef erence rating is isolated and so OPCT/US2003/004030
Persons of ordinary skill in the art will appreciate
that any known sorting algorithmsuch as, for
exanpl e, a bubble sort algorithmmy be enployed to
sort the preference values. [0059] After the
preference ranking of the sensors 12-20 is sel ecied
( Brnseidist gud thejsensos wjith thilo st eBror valicaRaYSpPEwL a8 T last
sensor counter S to zero and a valid sensor counter V
t senserio thdvaoksea8@)list. The sensor tester 56 al so creates
a valid sensor |list such as the list shown in FIG 7A

(bl ock[(030) Afiththevalid densoLRtaE crehtsd, the sehsbdi t8te0s6 aitdrs
sensors 12-20 connected to the switch 22. The sensors
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| onest sensor value may appear as the |last sensor in
t Bes vatpirtinggneddathislock [ H)6@Ys discussediahevey die sensos testar
list is created, the sensor tester 56 enters a | oop
wse hﬁyrﬂe'tdnn@k&txelﬁdtma&enﬂdrqn-ZD)fis vhipusiegsatid diabz0 are
outputting valid data. In particular, the sensor
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0 then determnes if the sensor p0| nt'ed
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t whet h )

Ak Sera (o 13 Desaael ?@%ﬁv”%‘%%af%ﬁ?w%%ﬁ% {éiwilag %eo

an expected output stored in nenory. [0061] If the
- sdngdn theovatitlsensoo lisly If, lea theetberhanduthe eensgr B s not
out putting
outputting valid data (block 134), the sensor tester 56 removes that sensor

from the valid sensor list (block 136). For example, if the sensor pointed to by
the counter S is the video signature sensor 18, and the video signature sensor
18 is not outputting valid data, the video signature sensor 18 is removed from
the valid sensor list as shown in FIG. 7B. The valid sensor counter V is then
decremented by one (block 138) and control advances to block 140.

[0062] Atblock 140, the sensor tester 56 determines if the counter S
has reached a value equal to the number of sensors 12-20 connected to the
switch 22. If the counter S is less than the number of sensors 12-20, all of the
sensors 12-20 have not yet been tested by the sensor tester 56. Accérdingly,
control returns to block 132 where the sensor counter S is incremented to point

to the next sensor. Control continues to loop through blocks 132-140 until
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valid data (bl ock 134), control advances to bl ock 140
W t hout adjusting the data in the valid sensor |ist.

wo Bgo40782the ot her hand, the sensor S is not ORCPUS10031GP4030
valid data (bl ock 134), the sensor tester 56 renoves
that sensor fromthe valid sensor list (block 136).
For exanple, if the sensor pointed to by the counter
S is the video signature sensor 18, and the video
signature sensor _ 18 is not_ outputting vahiq d , th
vEYRED saisghbd-29 Basshaen destedebyi the sensauisefer 7omd elawiiiedias @
sensor list as showmn in FIG 7B. The valid sensor
c valitt @rin¥alidssensven Codtrok theeadvadcdsyto blosk IB2ock 138) and
control advances to block 140. [0062] At bl ock 140,

the se[maB] hebloek 149, tHebetpti Messuiihg thie 58 oesbisalie Snsdras
reached a val ue equal to the nunber of sensors 12-20
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the sensor _counter S is jncrenmented to point _to the
nekdata perswit olding ewWpuidybe senser®GPPe et PSPk s
132-140 until 24 WO 2004/ 073217 PCT/ US2003/ 004030

elistr Jin pertisolar, 1ike Q@phtanedsadng teit b ihchymanttethg senser counter
tester 56 and classified as a valid or invalid sensor.

C8rtiyr dle (blocln 144)\ead clsh ddds EHearinbbe 8f bytOOER [seddind utpmk by
142, the output neasuring unit 58 resets the sensor

c @ﬁé!“ﬁrg{ sensdrOniké 9a1ﬁf‘é_|én§ﬁtl§t RO BhBH mERAM AR Mable A

variable A to zero. out put neasuring unit 58 then

he

ent.er.s | cop _wherehy 1t. dat ' . .
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appearing in the valid sensor. list. In particulayr, .
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counter S by one (block 144) and then adds the nunber
058 lagdsibe pumberaidytesmst preondPs thas ghef gudi caglesersor i he
valid sensor list to the output neasurenent variable A

outputting to the output measurement variable A (block 146). Control then

e

advances to block 148.

[0064] At block 148, the output measurement unit 58 determines if the
sensor counter S has exceeded the number of valid sensor(s) appearing on the
valid sensor list. If not, then the output measurement unit 58 has not summed
the outputs of all of the sensor(s) on the valid sensor list and control, thus,
returns to block 144. Control continues to loop through blocks 144-148 until
the outputs of all of the sensor(s) appearing on the valid sensor list have been
summed. Control then advances to block 150.

[0065] Atblock 150, the processing speed tester 60 determines if the
local processor associated with the home site is capable of processing the

aggregate output A of the sensor(s) appearing on the valid sensor list. In
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(bl ock 146). For exanple, assumng the valid sensor
list is the list appearing in FIG 7B and the sensor
weowahE1s equal s one, the out put neasurenment BCI/US2068004030
adds the nunber of bytes per second Ds that the audio
code sensor 12 is outputting to the output
nmeasurenent variable A (block 146). Control then
advances to bl ock 148. [0064] At block 148, the output
measur ement unit 58 determines if the sensor counter
Sparsisulas giecnteerssing spredtiester0 cpamatesdbseadpg the ppell i ng
on the wvalid sensor list. If not, then the output
marsiraner tvatiahle ASS thasurrently suateble probessiogtspeadProf thad |
of the sensor(s) on the valid sensor list and control,

t {8l proé@bat(BRck 50). A€ the bédsord@ntheaklié edtisbinti®@ard o | oop

t hrough bl ocks 144-148 until the outputs of all of
t eay | j LBt have
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hone site i s capabl e of processing the __aggregat
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pamttine begins whire therproessing spesg dester 68 semo v the sampen haying
the value in the output neasurenent variable A to the
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processor (block 150). If the sensors on the valid
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BRI oRBR ot Sl g ihe SRV e fbick b Bt et
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preference value fromthe valid sensor. |ist (block

15B)wn #OFIG. 7C. The processing speed tester 60 then decrements the valid
sensor counter by one (block 154).

[0066] If the valid sensor counter has fallen to zero (block 156), then
there are no valid sensors appearing on the yvalid sensor list and control
advances to block 158. At block 158 an error message is issued and thé
process terminates since the apparatus 50 is currently unable to collect and/or
process any data.

[0067] If the valid sensor counter has not fallen to zero (block156),
control returns to block 142 (FIG. 5A). At block 142, the sensor counter S and
the output measurement variable A are reset to zero, and the output measuring
umt 58 again sums the outputs of the sensors appearing on the valid sensor

list. Because there is one fewer sensor on the valid sensor list this time, the

output measurement variable A will have a lower value (i.e., fewer sensor

1
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exanple, if the current valid sensor list is the |ist
appearing in FIG 7B, the processing speed sensor 60
wa@ledoener1t he software nmeter sensor 20 from t hePOEUBH03/004030
sensor list such that the valid sensor |ist now
includes only three sensors as shown in FIG 7C The
processi ng speed tester 60 then decrenents the valid
sensor counter by one (block 154). [0066] If the valid
sensor counter has fallen to zerq (bloc
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sensor list and control advances to block 158. At

biypixill SBaker).eAs aresulisthadecal procesorid nzovd likely to pe canable
term nates since the apparatus 50 is currently unable
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list this tinme, the output neasurenent variable A
wednsotlaste a | ower value (i.e., fewer sensor 26 WO
2004/ 073217 PCT/ US2003/ 004030 outputs are being

consi dgywd] ABshminp Wsat thd1ecal prdvesed isaaapphlt obhartdhiag the
sensors is typically smaller). As a result, the |oca
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sensors are listed in the valid sensor |ist.
of the communication link 26. If the current bandwidth Beyrrent 0f the

communication link 26 is larger than the output A of the sensors appearing on
the valid sensor list (block 162), then the communication link 26 is currently
capable of forwarding all of the data output by the sensors without delay.
Accordingly, there is only a negligible need for local storage, and control
advances to block 174.

[0070] If, however, the currently available bandwidth Beuent of the
communication link 26 is smaller than the aggregate output A of the sensors
appearing on the valid sensor list (block 162), then the storage monitor 64
determines if there is sufficient local storage capacity to handle the output of
the sensors appearing on the valid sensor list given the current condition of the
communication link 26. In particular, at block 164 the storage monitor 64

divides the local storage capacity by the rate at which data output by the
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[0069] Assuming that the |ocal processor is capable of
handl i ng the output of the sensors currently

wa@ppaeari2ny in the valid sensor list (e.g., thePCT/582003/004030

appearing in FIG 7C) (block 150), control advances to
bl ock 160 (FIG 5B). At block 160, the bandw dth
sensor 62 neasures the current bandw dth Bourrent of
the conmunication link 26. If the current bandw dth
Bc, nTent of the _caonmunication Ijnk 26 is Iarger_t an
t $rmsere mpist besteredim thedaenl stosagesisuicr; Hghe rRompyted (Ao
sensor list (block 162), then the comrunication |ink
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out put by the sensors wi thout delay. Accordingly,
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control ~advances to block 174. [0070] If, however,
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particul ar, at block 164 the storage nonitor 64
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SEMBORcounteri Vhbay(fhllerciel 2810 (biwekdli§6), daen thags|ass pevelihisneors
renoves the sensor having the | owest preference val ue
f appRaring on the valid sensor list and control advances to block 158 where an
error message is issued and the process terminates. If the valid sensor counter
V has not fallen to zero (block 156), control returns to block 142 where the
output measuring unit 58 re-computes the output measurement value A based
on the reduced valid sensor list. Control continues to loop through blocks
142-164 until the number of sensors appearing on the valid sensor list is
reduced to a level that the local processor and the local storage unit can
handle, and/or until no sensors are listed in the valid sensor list
[0071] Assuming the local storage unit has sufficient capacity to
handle the local storage requirements of the sensors appearing on the valid

sensor list given the fixed and current variable system factors (block 164),

control advances to block 174. At block 174, the processing speed tester 60
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the valid sensor list (block 152, FIG 8). For
exanple, if the current valid sensor list is the |ist
wappeariany in FIG 7C, the storage nonitor 64 PEI/E5m83/004030
the audio signature sensor 16 fromthe valid sensor
list such that the valid sensor [|ist now includes
only two sensors as shown in FIG 7D. The storage
nonitor 64 then decrenments the valid sensor counter V
béﬁone (bl.ock 154). If the val.id seqsor counter V has
f deterapnesyT therempts) Rsegesyasdips syffigient siladlg progsssing,snegd to
sensors appearing on the valid sensor list and
cpovess thedhiatheapparatus 150 ckireBEy eipeets tafprwerd torthgresniale
is issued and the process termnates. If the valid
S 8ffiwe 4 &Rk @bmminiatonlinkf 20. | Iapattivule/ the phdocossknglspedd
control returns to block 142 where the output

TRAR ' ' oE AR Bdi24 [RAABISBEN
va ugsgagg@gg.&s %ﬁl({ geé%educgfde J\?glﬁr?lélq}%,‘lensor |I§St.
Control continues . .to.lo I I - 164
Rer s AR e et Y A Rsurel et
sensor |ist i reduced to a |level that the. local ..

o Bovesadthaainl OHUF A theserors aPRAFIRE oa fhe Yol feasor lis
and/or until no sensors are listed in the valid sensor
| (Wock 061 Thissisteminingtioh maly beanadstviflagjetus date tlgpgmitted
sufficient capacity to handle the |ocal storage

r @t the gemitas officetddan sespsaedo appenrfrorg tlomappamtusedO. dFor
sensor list given the fixed and current variable

S ¥Sdrpe, R biaRati D @Rlay Fafhbst the QiMiaPIRE YRS REentify 1B OCK
174, At Dbl o]gjli a%L74, thg pr oscessi ngaspeed t est e? 0 28
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speed to process the data the garat 50 currently
e X5RRLE BTacESSPR RN cHIrenslyt %@enfeﬂqngﬁ &‘W@g eHANGH O thfy o

communi cations link 26. In particular, the processing

s pamole prasssser’s €gtadendling ¢apebilitiedhe processor at the

central office 24 is capable of processing data

del i vef@f2ptAstinaingrfeapaposef of discussion it theeeswieptocessing

bandw dt h
speed is insufficient to handle the amount of data being delivered via the
communication link 26 (block 174), the processing speed tester 60 determines
if the current combined output A of the sensors appearing on the valid sensor
list is greater than the bandwidth Bypen: currently available on the
communication channel 26 (block 176). If the bandwidth Beygen: 0f the
communications channel 26 is greater than the combined output A of the
sensors appearing on the valid sensor list (block 176), the speed processing
tester 60 reduces the value of the current bandwidth variable Beyrent to equal
the current processing speed of the remote processor (block 178). The switch

22 is also notified that it should not transmit data at a rate faster than the

reduced bandwidth value B yer: to ensure that the processor at the remote
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Bcu, Te"t and the total output A of the sensors
appearing on the valid sensor list (block 174). This
waledoeomiznat i on maybe made with status data traPSHi$1003004030

fromthe central office 24 in response to a query from
the apparatus 50. For exanple, the apparatus 50 may
request the central office 24 to identify its current
processi ng speed availability (e.g., how nmuch data per
unit of time the renote ocessor may currently

aceoipl offjcw 2histriog Ovmme&@mﬂw ddie C@@?Fﬁiﬁléen returns
processor's data handling capabilities). [0072]

AR PIsEkNIG2fs6 thdpropessig speediiestenslsis protidal with theroppottenity
processing speed is insufficient to handl e the anount

0{% ég?&r@ 11R8 1A 0 68 Istot SRt vite hab Bffficte adigAbHandle itk 26

174), the processing speed tester 60 determ nes

;%%é%?"r At g @Fg“f&%@ﬁ%%r%hﬁm{“m AT
ORI Py 26 T A Renuitn g Hmms Rt

Bcunent of the comTunl cations channel 26 is greater

t hed). Ifthe basabitorage oanagity isAngifficigat to hapdle the iagrsesedi ng
on the valid sensor list (block 176), the speed
Pheffeipirag assoetitel wih deadasirgsthe e vhtrasmmdsidrHeetween that
bandw dt h vari abl e Bca, Tent to equal the current

Pﬁ&ﬁ@ Sipd 41 8P E&Rra%fﬂééw SRIOP SESBTTOfoutiak acdal1dd 8) .
he switch 22 is also notified that it should not

bgﬁ%@\{qﬁ% g@% uogltl iRt ?2 18st Ieeﬁnc}\%@?rﬁme vARANGRO List as

ounent~t o ensure he processor
at the not e 9 WO 2 04/ 073217 / US2Q03/ Q040
CErRIard S1ovec OT39UE ThHOLH SFHAESALOPRRC LIPS 05 YAl onsor
data. Control then returns to block 162 so the
pHeIdEEG §1 glaske d32-1 84) eontwd retarms toblogle 4o mgevalyate the
opportunity to ensure that the |ocal storage device
h&arisbld §yistenefictotapeainst thetmewhaxpedtted ottput Awf thetsedsons t he
sensors appearing on the valid sensor |list at the
r gptafiflg bR VIR revised valid sensor list as explained above, unless no

sensors are identified in that list (FIG. 8, block 156).

[0073] If, on the other hand, it is determined at block 176 (FIG. 5C)
that the combined output A of the sensors appearing on the valid sensor list
already exceeds the current bandwidth Beurent 0f the communication link 26
(block 176), then, instead of applying more pressure to the local buffer by
reducing the rate of transmission from the home site to the central office 24,
the processing speed tester 60 calls the DROP SENSOR routine (block 177) to
remove the least preferred sensor from the valid sensor list (FIG. 8, block
152). The valid sensor counter is then decremented (FIG. 8, block 154) and, if

there are still sensors appearing on the valid sensor list (block 156), control

returns to block 142 (FIG. 5A) to reevaluate the variable system factors
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of data transm ssion dictated by the reduced bandw dth
val ue Bourrent (block 164). If the |ocal storage
w@apaoiry7is insufficient to handl e the increaredUus2003/004030
buffering rate associated with decreasing the rate of
transm ssi on between the hone site and the central
office 24, the DROP SENSCR routine is called (block
177) and another sensor 12-20 is renoved fromthe
valid sensor |ist _as explained above. O caqurse,
aAgAing thesevs grperisd @pBYhAPTHRGIFNEME 20RAIRS 8B #gforPVlSF st
(FIG 8, blocks 152-154), control returns to block 142
t walicbeenadnlist es exphainadeabionb| As s9tst @hoveadfitbers argyad spogomshe
new expected output A of the sensors appearing on the
f ﬁh‘tieéi adtheakiid saroskut (FIG B8, bldclet fb)aimedorahessage i idsesds
sensors are identified in that list (FIG 8, block

1 1O87%3) il nro@is tdagidtdaer hand, it is deternined
ﬁﬁ%ﬁ:oc 176%!’—13]% %C) 1that t he conbi ned out put A of

al 1 caa) LU E R B Pk B o D ety e

communj catl on link 26 (block 176 t hen, d_qf
2 FNTHE b e howaag et e eAmTRCaion Ghatise :EQ?F‘T@- ¢,
reducing the rate of transm ssion fromthe hone site

t blackd 74 wontzd] adydricestotlock 180 AtrtdedkskiOnthestaage mesitar
60 calls the DROP SENSOR routine (block 177) to

r ggéRrhiies ifAhs turpene baidwddthsahsds zéro diertteindhiing that no
sensor list (FIG 8, block 152). The valid sensor

C ggﬁt to Bestra{dgﬁl‘i‘ttééiecﬁ RS §i€k ofedl $atBr tif. OH%O 1&)41&0?” d,

ere are stil sensors appearl ng on th e val i d

?%%r %SASO c(kbf $° i?tﬂié’@)lse Sk gliv L& tldrb'i](?ckt 1% bl ock 142

r'eeval uate f & Vart abl e Sys actors 30
V\D 2004/ 073217 S2003/ 00403Q st. t he. pew
expect Q0 hiock 169 étogaeaﬁsra%toaggg'ﬁ%m@%ﬁ tfggentral
revi sed val i d sensor |ist as explai ned above. As noted
aloffies, 24 Hastshficéenk slerags cepasiiy el ocatedstodle subjechBomg ppig to
sensor list (FIG 8, block 156), an error nessage is
i $&d¢evt the data gathered by the sensors listed on the valid sensor list given the

expected transmission rate. In particular, at block 182 the storage monitor 64
divides the remote storage capacity the central office 24 has allocated to the
home site in question by the rate at which the apparatus 50 currently expects to
transmit data to the central site 24 (i.e., the value stored in the current
available bandwidth variable Beurens Which may be the actual available
bandwidth or a reduced value (see FIG 5C, block 178)). If the computed ratio
of remote storage capacity to transmission rate exceeds a predetermined
threshold T, (block 182), then there is insufficient remote storage to receive all
of the data output by the sensors appearing on the valid data list. Accordingly,
the storage monitor 64 calls the DROP SENSOR routine (block 177) to

remove the sensor having the lowest preference value from the valid sensor
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(bl ock 158) and the process termnates. [0074] If the
renote processor is capable of handling the data
wo en®m2tit ed by the hone site over the comuni PEX/US2003/004030

channel 26 (FIG 5C, block 174), control advances to
bl ock 180. At bl ock 180, the storage nonitor 64
determnes if the current bandw dth value is zero
thereby indicating that no data is to be transmtted
to the host site until a later time. |If so,  control
abivian ewslained phasiek Coatrol bemartwins & blegh i #(F150 v AN bsrethe
bl ock 182. [0075] At block 182, the storage nonitor 64
deidtputrherssring utih 83 cecdmaites the dirpet Atasueement Valueifebrsed
storage capacity allocated to the subject honme unit to

I 6 fle\t8didee valiad Seng@t1REr €ontedl cohmes BS op thioagietlooks t he
valid sensor list. given the expected transm ssion
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64 drvides t ge
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of f.ice 24 has,.all.ocated to the Q iLte in tion
P B tan e R e ednsghrng (8Tt et pfl &S
expects to transmt data to_tf]% C(f,gtral ite 24

( hanglle, apgfer yuiflpe sensoreerelisted i theiabid sensonbisti | abl e
bandw dt h vari abl e Bcurrent which may be the actual
avai | af1056] Baswming the romote preckssards valable qfsecsiingiiwdata
bl ock 178)). If the conputed ratio of renote storage

C gR@ehittyd froml tha &b sié Mlodkals2),evateldrlvandes esibloek h8H et
threshold T2 (bl ock 182), then there is insufficient

[ EIB‘BR §32 RS &81%5(3 ChdnRELEY Setéllrﬁineslq,ff aﬁéﬁn&ﬁ‘l‘t Bf Qath AUgatiifed

e sensors appearing on the valid data |ist.

cor di nql the..stora noni tor cal t
SEX s 3ePa pr OGRS eRisDe s Rl < Bl ety o srere
having the | owest preference value fromthe valid
s SleEage dgyicon skt PE2 ipepd PuEsHles fersiersge mopdpr &k
expl ai ned above. Control then returns to block 142
( Eheies5Hy) remtode procéssor foun yalue inshicative 0§ theramouggof remote
re-conputes the output neasurenent value A based
storage capacity currently allocated to the home site in question. When the

central office 24 responds with this data, the storage monitor 64 multiplies the
combined output A of the sensors appearing on the valid sensor list by a
constant time factor (e.g., two hours) and determines if the result of that
calculation is greater than the remote storage capacity (block 184). If so, then
the remote storage capacity will be exhausted too quickly at the current data
collection rate A, so the storage monitor calls the DROP SENSOR routine
(block 177) to remove the sensor haﬁng the lowest preference value from the
valid sensor list as explained above. Control then returns from the DROP
SENSOR routine to block 142 of FIG. 5A where the output measuring unit 58
re-computes the output measurement value A based on the reduced valid

sensor list. Control continues to loop through blocks 142-184 until the
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on the reduced valid sensor list. Control continues to
| oop through bl ocks 142-182 until the nunber of
w@emgorriappeari ng on the valid sensor |ist i SPCT/EM0EW4030
to a level that the |ocal processor and the |oca
storage unit can handle, and/or until no sensors are
listed in the valid sensor list. [00761 Assum ng the
renote processor is capable of receiving the data
transmtted fromthe honme sjte (block 182), contro
nNEbRE @S sensors appRaring/on the vali ssagoriishis refced Q) lgyel that
nmonitor 64 determnes if the anobunt of data A gathered
bthetlbal prwewsos tienlotdlstoragd whits thegemote pgocaskdr) ansikthaust
the capacity of the renpte storage device in too
Sh@ddte ﬁﬁra%e fuhftRan hihdd&lahd/erua] notseescsd aedigid id thetvalid 64
gueries the renote processor for a value indicative of
t &ﬁ% ynt of renote storage capacity currently
ocated to the hone site in question. Wen the

contr e PR Aol é{%?%%%oﬁag?pfﬁwehpﬁ?&éﬁr "

sensors appearing on the valid sensor |

cerpeedmto handle the epramt datagolleqtip rafg (plogk ﬁfb 6%1%9} ni nes
if the result of that calculation is greater than the
r edwaneesstb biavlyd 86 4BKEISD). Adlbback 1884the hpmesie prasesses thee
renote storage capacity will be exhausted too quickly

atath RE11&cHd WNthe daisars (ppar@R! drohe Mali Esefsordist ilhacsidancge
nmonitor calls the DROP SENSCR routine (block 177) to

r Wﬁvc% Qﬁ]oﬁ %C(hl%gtll rtﬁ'oée@ﬁﬁg}oﬁ’h@fs@&ﬁ&‘i@ aiypl ue

from t h sensor |1st” as expl alined above.

t hen retu to

br%ilﬁ ‘{M%SB?SSEP@ i a ! e TH Pome HE I P

re-conput es the_ oufput nmeasurenent vaI i,l
oﬁOlllff?é aRApIgEe dgi@IUSHE IBEFRUPTS APRTATINE, eyl S?RSP%@%S
to |l oop through bl ocks 142-184 until the 32 WO
2064 B¢ Baddividikewse 60 eeondrs thah thesurrenly avangles
appearing on the valid sensor list is reduced to a
| pugdwilhetias changed (i.e., increased or decreased) by an amount greater

than a threshold T3 (block 188), or until a predetermined length of time has
expired (block 190). When a sufficient change in available bandwidth is
detected (block 188) and/or expiration of the predetermined time has occurred
(block 190), control returns to block 130 to re-run the entire process to
determine an appropriate set of the sensors 12-20 to gather data given the
current variable system factors.

[0078] A flowchart representative of another example set of machine
readable instructions for implementing the sensor selector 52 of FIG. 3 is
shown in FIGS. 10A-10C. In this example, the machine readable instructions
comprise a program for execution by a processor such as the processor 1012

shown in the example computer 1000 discussed below in connection with FIG.
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the | ocal processor, the |local storage unit, the
renote processor, and the renote storage unit can
whasdiogz21and/ or until no sensors are |isted i nPETES2003/004030
valid sensor list. [0077] Assuming that the renote
processor has sufficient storage capacity to handle
the current data collection rate (bl ock 184), control
advances to block 186 (FIG 5D). At block 186, the
hone site processes the _data collected by th s%?sors
appedhe PRy St may b gmbgdied i snftware torsd o @Qrﬁ:‘ée 19y,
conventional data collection and processing routine
ssizhes tt GD-ROM, a floppycdisk tartend diive iachigitad versgtsle disls| (BVMD),
178). The hone unit wll continue to collect and

PbPE RiemodRhRotiaied GvithBe Eﬁm@bﬁl@mbﬂrpeﬁ@nh of bidénavpbkill
sensor list wuntil the bandw dth sensor 62 determ nes
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., 1 ncreas ecreased) by an anount greater
th t h d T3 k, 18 '
BB R bRt RS b beBic 01260,
When a sufficient change jn vai(&abl e banﬂ idth is
dapdier @abqdicdiadrmyeyre %fqu&a@kﬁr VTP & @ el e wn manner.

predeterm ned tinme has occurred (block 190), control
r Eouexasnple aby ot Kl oBheweighting selector Sérihé sanserrtegersyd, the
deternmine an appropriate set of the sensors 12-20 to
gatipat meéaduding it 58] the pravessing ¥pevditcsebb@, thybamimidth sensor
factors. [0078] A flowchart representative of another

%3 hA/Br ﬁﬁtstdi‘g%eriﬁgﬂld?%4 bBRIR 1 il gg@ﬁgag,gr

i mpl enmenti ng the sensor selector 52 of FI

sho in F 10A-1QC . | Nn i a e hi ne
” BRAHE ohY/ST PR s d b blgn BATRRLe big S
execut i on_ by processqr such as the pr S 12

s HEwEDEh wméeéwaﬁﬁ fauthe %ﬁweﬁs Boueten BalGE iShubund s
connection with FIG 33 WD 2004/073217 :
P@FIsus2obsdman okl in the art will readily appreciate that many other

methods of implementing the example sensor selector 52 may alteratively be
used. For example, the order of execution of the blocks may be changed,
and/or some of the blocks described may be changed, eliminated, or
combined.

[0079] The example of FIGS. 10A-10C represents a store and forward
approach to implementing the apparatus of FIG. 3 wherein data is collected in
a first time period, data is transmitted in a second time period, and data is
processed in a third time period. As shown in FIG. 9, a predetermined
maximum period of time Tc¢ (e.g., between 1:00 PM and 3:00AM) is selected
for the home unit to collect data. Data rﬁay or may not be collected during this
entire time period, depending on usage of the viewing device. In the example

of FIG. 9, a maximum length of time Ty is selected for transmitting the
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13. The program may be enbodied in software stored on
a tangi bl e nedium such as a CO-ROM a floppy disk, a
whandotive, a digital versatile disk (DVD), BCT/ES2003/004030
menory associated with the processor 1012, but persons
of ordinary skill in the art will readily appreciate
that the entire program and/or parts thereof could
alternatively be executed by a device other than t he
processor 1012 and/or enbodied in firmware
deallested dtaria dineenial offige 4l Kbk EVHIHRHFRED of fige Trmay
exanple, any or all of the weighting selector 54, the
sbacmsen, dott exantpls, as h¢éimemeriod ocersrng afterghe aonclggn afithe
processi ng speed tester 60, the bandw dth sensor 62

apslleeting hime peAG@TE, SBN itHa0the@htacllectidieperion Ternmdites by
softvvare ardvvare and/or firmmvare. Further,

lgoe
%Jﬂsr ence }'[% *f I%t%"v&%r shéwn%%ﬁfcﬁ ) &ddﬁlbﬁhuy, g

| owchar ustrated in FlIGS.
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execution of the bl ocks nay be changed, and/or sone
operidueT his selested esar thitdtidorayobeverlan vgBieither pfthadeted, or
conbi ned. [0079] The exanple of FIGS. | OA-10C

I efllRE6Mp&ricil BL OF ehearhsiisivarpdriod@pr oach to

i mpl ementing the apparatus of FIG 3 wherein data is

col | ecgﬁféo The & p}él?&)ré(grﬁﬁ oPFfG§QOAd?®©bb§n§ liReei tt ed

In a secon tInE data is processed In a
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entire tinme period, depending on usage of the view ng
dévihedntetest effteediyathsl descrigtioniogblogks 30Grd8 wilhnotdiegt h of
time TT is selected for transmtting the 34

repeated here. Instead, the interested reader is referred to the above passages

discussing those blocks in the context of FIGS. 5A-5B,

[0081] After the aggregate output data rate (A, measured in Bytes/sec)
produced by the valid, non-isolated, sensors has been calculated (block 148),
éontrol advances to block 200. At block 200, the output measuring unit 58
calculates the aggregate maximum number of bytes (ScorLection) Which may
possibly be produced by the valid sensors during the data collection period
(Tc) by multiplying the aggregate output data rate (A) with the data collection
period (Tc measured in seconds).

[0082] The storage monitor 64 then determines if the maximum
number of bytes (ScoLLectiony which may possibly be produced by the valid,

non-isolated, sensors during the data collection period (Tc) is greater than the
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WD 2004/ 073217 PCT/ US2003/ 004030 collected data to
the central office 24. This maximum | ength of tinme TT
woreap4boes2chosen, for exanple, as a tine period PCDUS20031¢P4030
after the conclusion of the <collecting tine period
Tc, such that the data collection period Tc and the
transm ssion period TT do not overlap as shown in FIG
9. Additionally, a maximumlength of tinme Tp for
processing the data at the central office 24 to
pem%@ﬂtg@ lasghsteragadevdcaGLebapsosipfed Wét%é ¢ hpne vgit
FIG 9, this maximumtinme period Tp is selected such
t fbddicki 202)l0H S conkcaoas Ergeteniltan Seothethepthe passiletagnount of
collection period TC or the transm ssion period TT.
[ 848 QhichhBaEyasmlceted iO@o Ml foH theSocal Sibrayd detiegiasore.
like the exanple programof FIGS. 5A-5D. In fact, in

t ' t ’
B s op el Sl a8 Bt G

5A-5B. . In.the.interest of j t [{REA of
proRiasERig AR i FIGE, Gnende, 1ETENBHAR, D
interested reader is referred t he ove, passages
diiedemshassytiicms somes crradty 1o ﬂ@dg%&l@é%ﬁap SiplecsmoUos B;
[0081] After the aggregate output data rate (A,

ndats tiae thaybeBplledédddock 202 dnd edntisl adranceatol dock 206.
non-i sol at ed, sensors has been cal cul ated (bl ock 148),

cont r o[0083y anbREk 206 the flaxiZin nhimbbr efBytAASTrANRT) that
out put neasuring unit 58 calculates the aggregate

MRk BN HREE d ﬁnggk%ﬁa;&m%ﬁﬁi-ﬁo%;ﬁi;ieq{&iﬂ@mromy

possSi bl'y be produced by the valid sensors during the

data col |l ection i.0 ' i
ByPatRicatin pint s 1 Sl pifH bl e 2R sensor
collection _ period (Tc asured i.n secon‘sg{/t. E 082]
THR calcwiates therpaximpm ppsip oF Hpmouitipd bytRs, SMTM
number of bytes (ScoLLECTi oN) which may possibly be
pbydudtplying thtvmayiming possitde banskwidthed thesehasrs! $Bauniverd,
the data collection period (Tc) is greater than the
with the maximum length of the transmission period (Tt) (block 206). The

bandwidth sensor 62 then compares the maximum number of bytes
(ScorLecTion) Which may be collected during the collection period (T¢) to the
maximum number of bytes (Stransyir) that may be transmitted during the
transmission period (Tt) (block 208). If the maximum number of bytes that
may be collected (ScorrrcTion) is greater than the maximum number of bytes
that may be transmitted (Stransmar) (block 208), then the DROP SENSOR
routine is called (block 204) and executed as explained in connection with
FIG. 8. Otherwise, control advances to block 210 (FIG. 10C).

[0084] At block 210, the storage monitor 64 compares the maximum
number of collected bytes (Scorrrction) to the maximum storage availability

(SremotE) of the remote storage device. If the maximum number of collected
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35 WD 2004/ 073217 PCT/ US2003/ 004030 capacity of the
| ocal storage device (SLOCAL) associated with the hone
waieio/ofR2hock 202). 1f SCOLLECTION i s greater tP@ruUS2003/004030

SLOCAL, then the possible anbunt of data which may be
collected is too nmuch for the |ocal storage device to
store. Accordingly, the DROP SENSCR routine is called
(bl ock 204) and executed as explained above in
connection with FIG 8. G herwi se, the | oz:al st or age
dexiecSchascray eresednihe arHEyR SEIBSFaPFeH Sﬁaw)aoﬁatﬁ%
total possible anmount of data that may be coll ected
($1bagk dAGA) ot thercentrahofifick 24 dhladc 250)t hen lscRROFSENYOR3 1
At bl ock 206, the maxi mum nunber of bytes (STJrsMT)

t Ratine EEN116E(H16TT) hivdekedutet Ag explainodid conne@nsyitl e
uptinme (TT) of the communication channel 26 is

gg@ W %tﬁgrwiﬁcn cORFdIa8WHmREs toltisckoBdw dt h sensor 62

cul at es thé maxi num possi bl e nunber of transmitted
byt es T | £ [ mf'{[? i ble
bandwi gﬁﬁgt\g%gk%gﬁhe roe ﬁﬁ%ﬁit}é&m% etgéf)rtgléi mum
| ength of the_ transim ssion riod (TT) (block 206).
THREXINNER SRAVEEH PESRSHIE byse & (%)chﬁg‘gF@%O‘%Wéo‘??ﬁ%?Fnum
nunber of bytes (SCOLLECTION) which may be collected
damspeigtet tathctbe bental officp @ itodrocess)the golldsted detadiSaomrcrion)
nunber of bytes (STRANSM T) that nay be transmtted
dwithiiotht BRottddrocRsiag tiore (WEX.I Indparfidylar( tHeqréceRERY spebd
t he maxi mnum nunber of bytes that may be collected

st B@teall:%s R BEERURY rebisdl aﬁrﬁgesﬁﬁﬁ'sbﬁé%afét(ﬁ gy of

(
byt es at may be transmtted (STRA ock

2Q8) ..t th ' i | | | ock
o BRSO

FI G . 8. h | se, trol ad I 0 (FIG
TERSF iy G 4 e PSS EE R GPAGBPRAT o108
conpares the maxi mum nunber of collected bytes |

( SeinnEy TeqUifed bytetrhis (Bhis themeanverted)to ampakinamn ragpiped

cycle rate (C) by dividing the maximum required byte rate (B) by a constant
(K) which is indicative of the maximum operating speed of the remote
proceséor measured in cycles per second (block 216).

[0086] Once the maximum required cycle rate (C) is calculated (block
216), it is compared to the maximum processing speed (Premors) of the
remote processor (block 218). If the maximum required cycle rate (C) is
greater than the maximum processing speed (Premots) (block 218), then the
DROP SENSOR routine is called (block 212) and executed as explained in
connection with FIG. 8. Otherwise, control advances to block 220.

[0087] Control remains at block 220, until a time-out occurs. When
the time-out occurs, control returns to block 130 of FIG. 10A to re-start the

process.
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(SMOTE) of the renote storage device. If the maxi num
nunber of collected 36 WO 2004/073217

wEROMAWE2003/ 004030 bytes (ScoLLECTIi oN) exceedBCT/082003/004030
maxi mum st orage capacity (SREMOTE) of the storage
device at the central office 24 (block 210), then the
DROP SENSOR routine is called (block 212) and
executed as explained in connection with FIG 8
O herwi se, contrql advances, to _block 214. [008
bl ock 0881 Anioprhseiaerrcrgialiveaf anotlereapplecst é‘{hé‘%?
the maxi mum required processing byte rate gB) for the
r esmdttde prstuetsmesror impdanéningdhawenkortselecoe A2 0aFlGfF isce
24 to process the collected data (SCOLLECTION) wthin
t Bgoval InrIGSd 1PAACES Ih s ek aBplé, ag machine pedhble idstuctidrise
processi ng speed tester 60 cal cul ates the nmaxi mum

r @&Hhuﬁdanﬂﬁng%fr?ﬁ;r RYed¥ibR bl alpfodeBor BYch Aithé o@gssblhﬁ)IZ

maxi col l ected "bytes (SCOLLE

: e ga&iq;g olfieR ] AFaSRg &)e§§¥ Hle&:nggct%é@ﬁh FIG.
Eﬁﬁ T B ey o an PR Gero B e 3 gl By

constant (K) which is indicative of the maxinum
opesheasiar@D RS a gloppn disk caard dripe,codigiéd verspileiskd D VD),
cycl es per second (bl ock 216). [0086] Once the naxi mum
I @flbl infeRtbre b eiated tvaith 1B precessol 0123 batipdrins of ord2d4y skillt
is conpared to the maxi mum processing speed (PREMOTE)
Ofin fHeGirt \i}ﬁflr{"@&ﬁly%?&%fa‘é@ﬁlaf Bk %ﬁﬁre%%@éram' dndldp %aﬂ@ﬁiefﬁém

required cycle’ra I's greater than thée naxi rrum
SeREAAR B TAEBE 18 W@(% %@f%@%&%i@é%h? e
expl ai ne connect i o th FI .. r'w se,

c 8R4 Pt e thiscms b ded et T darpin & w@rlmowméﬂ%ﬂnﬁg
at block 220, until a tinme-out occurs. Wen

For example, any or all of the weighting selector 54, the sensor tester 56, the

output measuring unit 58, the processing speed tester 60, the bandwidth sensor
62 and/or the storage monitor 64 could be implemented by software,
hardware, and/or firmware. Further, although the example program is
described with reference to the flowcharts illustrated in FIGS. 12A-12C and 8,
persons of ordinary skill in the art will readily appreciate that many other
methods of implementing the example sensor selector 52 may alternatively be
used. For example, the order of execution of the blocks may be changed,
and/or some of the blocks described may be changed, eliminated, or
combined.

[0089] The example of FIGS. 12A-12C represents a real time or near
real time approach to implementing the apparatus of FIG. 3 wherein data is

collected in a first time period, data is transmitted in a second time period
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the time-out occurs, control returns to bl ock 130 of
FIG | OAto re-start the process. 37 WO 2004/073217
weEOMAWE2003/ 004030 [0088] A flowchart represePCEHUB2083/004030
of anot her exanple set of machi ne readabl e
instructions for inplenmenting the sensor selector 52
of FIG 3 is shown in FIGS. 12A-12C In this exanpl e,
t he machi ne readabl e instructions conprise a program
for execution by a processor such qf t he processor
1@hizh agleasipartiplly peredaps e Brst BeRnsh apd 488 RIPeSHRGAG
bel ow in connection with FIG 13. The program maybe
ethirddinezipérindsadfitinetrleass patielly overkeps dreciepdns tirpelpentad. dach
as a CD-ROM a floppy disk, a hard drive, a digital
VehSrhy, ki S4ta(CRlYBE devedsped iffesnb tisheas niean radldiner Ah t he
processor 1012, but persons of ordinary skill in the

al é)vm hlrigeatid e | @h St pdildd Tinld Be @ L Beiieen

and/ or parts ‘thereo could alternatively be executed

by Vi ce. r. tha [0 d/

oHisB AR §oP AV pd80sd BEARLRRESSRL KRRy AR Plta ey

known manner. For exanple, ay or al] of the weightipg
@1 may apt beollepted dumpgihis udireims peried, depeding An usdge of

measuring unit 58, the processing speed tester 60, the
birediéwing dseine oln the examplt of FiGhd 1s & oraxipeumdengtioef me Tt

could be inplenented by software, hardware, and/or

f isr SAWRfed fofteddshitting #d dotlegtbd tite teerophteal piffier 24m Tds
described with reference to the flowharts illustrated

't ﬁg'iglgiﬁn Vlm&%ﬁl %fgtggggg iy beRBHSANor @karRpld] AH tns fédidd i n

appreci ate that nany ot her
I R e T
hSalmes BE4EhoE s SR gGRTr o el o
‘ ?)ggrllar;)eag.shown in FIG. 11. Additionally, a maximum length of time Tp for

processing the data at the central office 24 to produce ratings data is selected.
In the example of FIG. 11, this maximum time period Tp is selected such that
it at least partially overlaps with the transmission period Tt

[0090] The example program of FIGS. 12A-12C begins like the
example program of FIGS. 5A-5D. In fact, in the illustrated example, blocks
100-148 of FIGS. 12A-12B are identical to blocks 100-148 of FIGS. 5A-5B.
In the interest of brevity, the description of blocks 100-148 will not be
repeated here. Instead, the interested reader is referred to the above passages
discussing those blocks in the context of FIGS. SA-5B.

[0091] After the agéregate output data rate (A, measured in Bytes/sec)
produced by the valid, non-isolated, sensors has been calculated (block 148),

control advances to block 300. At block 300, the bandwidth sensor 62
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[0089] The exanple of FIGS. 12A-12C represents a rea

time or near real tine approach to inplenenting the
wappana2us of FIG 3 wherein data is col | ect eBCT/HSZ03/004030

first time period, data is transmtted in a second

time period 38 WO 2004/ 073217 PCT/ US2003/ 004030 whi ch

at least partially overlaps the first period, and data

is processed in a third tinme period which at | east

partially overlaps the second tine period. In h,
weafoulates amgnisastch (Dam brswern Be speamivy #walpble ibﬁ%‘s‘%'tda’

near real tinme. As shown in FIG 11, a predeterm ned
MEBduAE. pef the chanhelt 2handTibe @moyut, of data(ée wurrgntyobamng and
3:00AM is selected for the honme unit to collect data.

Dedifecftd by tBS vAIRY ndisobfed@hbst Bopdititulaythetbaadweidth r e
time period, depending on usage of the view ng

deyvi ' f
L oot S EYRIR A Oy b T R 0P
data t tral. office..24 . Thi ' I f
8 4 LB NG o gt b ron TR 6Pk 38
{1 o pEBBRITHES Calredice o) henern dessgBranlnsion Bl
Tc and the transmi ssion period TT at |east tﬁarti al l'y

oYA) daithe mazmovm aivailablebandwidth Mictiaviumn i less, than zeas (Moek

length of time Tp for processing the data at the

C 801y, tHen Ohd dtLcoltbction Pl fasterthin thg snakaiamitmnsmissiohed.
In the exanple of FIG 11, this maximumtinme period Tp

AR A oo S

pr.ogram of, FIGS. 12A-1 begi NS, i

D A58 fog rop g or B97E B9 FRULEL Thdréfr, donri BT 1o

exanpl e, blocks 100-148 of FIGS @ 12A-12B ?r ?

i laskid0amhers e storage ornitpr 84 plcplptss hesinemt of jogal stprage

interest of brevity, the description of bl ocks 100-148

wichpacitpreduired éplrafiar dhdvagcessarynamend of eollectedidateedned

reader is referred to the above passages
particular, the storage monitor 64 calculates the maximum amount of data that
will need to be buffered locally (ScorLrcTion) by multiplying the difference
(Dcr) between the aggregate output data rate (A) and the maximum available
bandwidth (Bcuanngr) with the maximum length of the collection period (T¢)
(block 306). It then compares the the maximum amount of data that will need
to be buffered locally (Scorrection) to the capacity of the local storage device
(Srocar) (block 308). If the required amount of storage (ScoLLecTion) exceeds
the local storage capcity (Srocar) (block 308), control advances to block 310
where the DROP SENSOR routine is called and executed as explained in
connection with FIG. 8. Otherwise, control advances to block 312 (FIG. 12C).

[0093] Returning to block 302, if the difference (Dcr) between the

aggregate output data rate (A) and the maximum available bandwidth
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di scussing those blocks in the context of FIGS. 5A-5B.
[0091] After the aggregate output data rate (A,
wore@sired’ i n Bytes/ sec) produced by the val i dPCT/US2003/004030
non-i sol at ed, sensors has been cal cul ated (bl ock 148),
control advances to block 300. At block 300, the
bandw dt h sensor 62 39 WD 2004/073217
PCT/ US2003/ 004030 cal cul ates any m snmatch (DcT)
bet ween t he naxiniun1avai|ab|e andw dt h Cﬁﬁ%wg
ofBarimevechis Aese thapgern theprihe éﬁ%ﬁ echpn gajg 15 3(19(&)( e Rt | y
being collected by the valid, non-isol ated sensors.
pantimum trensmissorbeapdvitydt Accosdinglys c@rot advanpestte Slagkyp 04
di fference (DcT) by substracting the aggregate out put
OhéreadlafiablA BESRED heticaive 6f the cavrant bt widiiaofihedt h
(BCHANNEL) (bl ock 300). [00921 If the difference (DcT)

b t
SRS SORLE 01 Yk Bk quml o e

el SEkeet g D R S e
Accordin

the ¢ 0[00363/5“&68%&%? %Tge %ﬁgrff?gﬁg i ve(')sra Hﬂﬁ% 332&%&1%10&

sensors. Therefore, control advances to block 306
Bt er ilhek 30% atigdeckdH) thepr@essieg sneed tester 6P calswaien theof
| ocal storage capacity required to buffer the

nﬁﬁﬁé@ﬁfg&’sp@é&@]&MQﬁ) epiheeaheld piiadessor imbytpapdriseedndr In

st orage nDnltor 64 cal cul ates the nmaxi num anount

( gﬁ%@cﬁ@@oc @e%q:e&é} demBkiblisd BE shRaf |thé remote

tlplylng the di fference

bet ween a gaL &

R RSB AR R -
ﬁHXIﬁUﬁ1|en th of t e col |l ection erlo ﬁB@% _é$lock
306) (0 dereloR @rneshis At &he Temo1a HROHAd M HiEs 15 ST
that will need  to be buffered IocaIIy ( ScCoLLECTi oN)

t ¢blotie3 2)p&ontrygl thén advantesdablagkdlige devi ce  (SLOCAL)

(block 308). If the required anount of storage

( SCOL L fe90isPN the vaestsls Bcurren is set to equal the current collection
rate (A) (block 314), the available bandwidth fo the communication channel

26 exceeds the quantity of data (A) being collected by the non-isolated, valid

sensors and control advances to block 316. Otherwise, control advances to

block 318.

[0096] At block 316, the processing speed tester 60 calculates the
difference (Drc) between the processing speed (Bremors) of the remote
processor and the current collection rate (A) of the non-isolated, valid sensors
to determine if the remote processor will be able to handle the maximum

amount of data to be transmitted through the channel 26. Control then

advances to block 320.
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the |l ocal storage capcity (SLOCAL) (block 308),
control advances to block 310 where the DROP SENSOR

wo ouiore171 s cal | ed and executed as expl ai ned i PCT/US2003/004030
connection with FIG 8. OQherw se, control advances to
bl ock 312 (FIG 12C). [00931 Returning to block 302,
if the difference (DcT) between the aggregate out put
data rate (A) and the maxi mum avai |l abl e bandw dth 40

WO 2004/ 073217 PCT/ US2003/ 004030, . ( BCHANNEL | es
U 210871 G EI9ck A4S o iRS T Bk B AFGRCBHIP SR s 80

than the nmaxi mumtransm ssion capacity. Accordi ngI Y,

coaiculates theviifficrence: @rb) brsteanthe puivessingspead (Brsver) of the
(BCURRENT) indicative of the current bandw dth of the

C ARG proatdsonarcithe aelkirdiin iasaitible bandeddth (Béhene) of tet
output (A) of the valid, non-isolated sensors.

%%%cﬁﬁ@ﬁclﬁgﬂﬁ R& ﬁéteﬁﬁm@ iak re?ﬁc%e Bfockdser wilbe a10@94]

Irrrespective of whether control arrives at bl ock 312

oPARC R ot Fioul B e Sl el RS pln ¥ hamncl 26

speed ( E) of note processor in bytes per
E@Bﬁ@- lha‘@%9¥ﬁ%9ﬁﬁﬁ32$he processi ng speed tester 60

multiplies the speed of the renote processor
( PREMOIMOPShizrsspestive of whethercopael @’@E‘Qﬁrﬁi bigick 320 feom block

processor constant (K) to develop a neasure of the

r 8 I®bELIPEIOBES; 20blosk 3P@thd procebsit@spepé testoe 60 deterrhimenifithe
312). Control then advances to bl ock 314. [0095] If

t Bﬁféfé}{cb BLE BfeHBERaNE ohs 0FBloclk3 1&H#HaI3 18 h@legymaﬁ Réro. If
I lection “rate (A) (block 314), the avail

c%%%%ate(i & Ofe{k%c% m:}i lﬁ%t%%ff‘ ?ﬂgﬁ%ﬂ(ﬁa&gﬁ(ﬁﬁeds the

non lsol ted valid sensprs and control advances to
b e ata MEmII08 Tale gh T DR (kB RL TS PP B sheed

[0096] At block 316, the processing speed tester 60
c af thelremets progessor. Accordmg y, it will be necessary to buffer the

unprocessed portion of the transmitted data and/or drop one or more valid
sensors. Therefore, control advances to block 322 where the storage monitor
64 calculates the amount of remote storage capacity required to buffer the
necessary amount of transmitted data. In particular, the storage monitor 64
calculates the maximum amount of data that will require buffering at the
remote site (Stransvit) by multiplying the difference (Drc) calculated at one
of blocks 316 and 318 with the maximum length of the transmission period
(T7) (block 322). It then compares the the maximum amount of data that will
requires buffering (Stransmrr) to the capacity of the remote storage device
(SremotE) (block 324). If the maximum amount of required storage
(StrANsMT) €xceeds the remote storage capeity (Sremots) (block 324), control

advances to block 326 where the DROP SENSOR routine is called and
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di fference (DRO between the processing speed

(BREMOTE) of the renbte processor and the current
w@oiokerion rate (A) of the non-isol ated, valiRPCHESN03/E04030

to determne if the renote processor will be able to

handl e t he maxi rum anount of data to be transmtted

t hrough the channel 26. Control then advances to

bl ock 320. 41 WD 2004/ 073217 PCT/ US2003/ 004030 [0097]

At bl ock 318, on the other hand, the prqcessin eed

t execatied gpexphtined iny coanediion ayit Ge S Othesmgse, B%W)g @ﬁ‘%ﬂﬁ%s

processi ng speed (BREMOTE) of the renbte processor

atocblodke328axi num avai | abl e bandwi dt h ( BCHANNEL) of the

conmuni cati on channel to determine if the renote

pr ocespoOPIMR bturlige fIbleck 320, tthel Hifferdire fRxd)roatoubataiatt

of data to be transmtted through the channel 26.

oY &10dk88R6 a{gq §\[I‘\ﬁ ie%ts%‘éﬁelbché}?%erg’?tﬁen 1R kmum data

Irrrespective er control” arrives at block 320

ol i Qg les Bl e o B it BEiheEped Sine remore

di fference (DRC), cal c,%l ated at one of bl.ocks 316 .and
SBEORSSOT ACCOHBGY Z RO rorppls SORER BRI 18 PPN
(DRC) is less than zero (bl ock 320), then the maxi mum
dandcantrahadriageisdn biawk@28s faster than the maxi num
processi ng speed of the renote processor.

Accor djougbg} it @ohirolnemarsasblacly328) untif 4 imetdut occurs.
unprocessed portion of the transmtted data and/or

g g@gen%@ﬁﬁé-oﬁ%&uvsa lcbittrol $ERRRNS blobR8BE bPFRG. 12ANMorBstart

nces to block 322 where the storage nonitor 64
c Icurl aetses t he anmount of renote storage capacity
r BFRPEE t o buffer the necessary anount of

64 calbBll o | RICkRANRhBUIRIGR b SEARRSOTR
require buffering at the renote site (STRANSM T) by
miDeo pippblegfimpledichtieg thecppiBRe,0 ead setheds disgloserherein.
The computer 1000 can be, for example, a dedicated audience measurement
device, a server, a personal computer, a personal digital assistant (PDA), an
Internet appliance, a DVD player, a CD player, a digital video recorder, a
personal video recorder, a set top box, or any other type of computing device.
[00102] The system 1000 of the instant example includes a
processor 1012. For example, the processor 1012 can be implemented by one
or more Intel® microprocessors from the Pentium® family, the Itanium®
family or the XScale® family. Of course, other processors from other families
are also appropriate.
[00103] The processor 1012 is in communication with a main

memory including a volatile memory 1014 and a non-volatile memory 1016

via a bus 1018. The volatile memory 1014 may be implemented by
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of bl ocks 316 and 318 with the maxi mrum | ength of the
transm ssion period (TT) (block 322). It then
weewpares’ t he t he nmaxi mum anount of data that BET/10S2003/004030
requires buffering (STRANsMIT) to the capacity of the
renote storage device (SREMOTE) (block 324). If the
maxi mum anount of required storage (STRANSM T)
exceeds the renote storage capcity (SREMOTE) (bl ock
324), control advances to bl ock 326 where the DROP
ShsrnpeyPyrnic R apdemArcasMenopd 10
PCT/ US2003/ 004030 executed as explained in connection
viRdrdlofl Scce8s Mattvey (PRAM); BAMBUSddyrsg e Bandony Ase¢ss 328.
[0099] Returning to block 320, if the difference (DRC)
CRilefikALIEOR AM) #0fr @hy BiHRE type L Candosh adddds nengirg dewce.
than Zero, then the maxinumdata transm ssion rate is

STRVRIn-L AR &ﬁb?ndg?nb HafIbRG RiGlcARg SthsR hnehitRy BRABE ©

processor. Accordingly, significant rénote storage

capacjty,i.s not required, and,contto
Fiborhersstedigin o ekt dr AR ARPRS 'Sl RRED S P01
a time-out occurs. Wen the tine-out occurs, control
- b1 eymicsily|comeolicdchyor memery qopitoller (gt To% in § e
process. [00101] FIG 13 is a block diagram of an
ecarvphttorebmponeer 1000 capabl e of i nplenenting the
apparatus 50 and net hods di scl osed herein. The

conput 018400 carThdeomp@ter Bdraoancladaedionatmttbnal
audi ence neasurenent device, a server, a persona

CORBICE Circ@t F@Z;IOE 212%' inf@Habd AcudSiHn6 tbe(hl%@f&nen?éd by any

nternet appli a DVD player, a pl ayer, a

I

digital wi.deo recqorder. .a LS I v er, a
sl el a5 va g, SEESGAR EelAETE AL 87
i[ggi%f(g)é%}lsszggl bsu%S({Jgg),la(r)lo or gfthjtr ger{e?astlto%%pu od l[&GIO)

interface.

[00105] One or more input devices 1022 are connected to the
interface circuit 1020. The input device(s) 1022 permit a user to enter data
and commands into the processor 1012. The input device(s) can be
implemented by, for example, a keyboard, a mouse, a touchscreen, a track-
pad, a trackball, isopoint and/or a voice recognition system.

[00106] One or more output devices 1024 are also connected to
the interface circuit 1020. The output devices 1024 can be implemented, for
example, by display devices (e.g., a liquid crystal display, a cathode ray tube
display (CRT), a printer and/or speakers). The interface circuit 1020, thus,
typically includes a graphics driver card.

[00107] The interface circuit 1020 also includes a

communication device (e.g., communication device 56) such as a modem or
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processor 1012. For exanple, the processor 1012 can be
i npl emented by one or nore Intel (r) mcroprocessors
wo canot2e7 Pentiun(r) famly, the Itaniun(r) fBEA/U§2003/004030
the XScale(r) famly. O course, other processors from
other famlies are also appropriate. [00103] The
processor 1012 is in comunication with a main nenory
including a volatile nennry 1014 and a non-vol atile
menory 1016 via a bus 1018. The_volatile nepory 1014
megpwpk intesfasereard deifasifitag exghapgpol dppawith external computers
PCT/ US2003/ 004030 Synchronous Dynam ¢ Random Access
MeramgtwGORARY (. Dy amBihernRhouhnnetiieg e digiteb subsoriffeDiing) |
RAMBUS Dynam ¢ Random Access Menory (RDRAM and/ or
aMmSIOt AellephvRelifé, coaAVIbRE S edfulareiephordayitem, etcyhe
non-vol atil e nennry 1016 maybe inpl enented by fl ash

MENDT Y| ZC aiiye garﬂlﬁgerdl%b A 1BMQ§eSane T8 Y mass

devi ce. ess tot In menory 1014, 1016 is

cal.ly co nor
IR @éﬁ?@ﬁﬁ%}%ﬁ&%ﬁ%a&dydaﬁﬁo%%ﬁl S M mass
1000 also i ncl udes a conventi onal e circuit
180mee Radcest(28 indudeclonpyjdisky( HWP é’é %&Seﬁ%?aé’& by
any type of well known interface standard, such as an

Edisk drie¢s andtdigitd versatde diski(Ddyairivesr The HY@%SUQI‘@%@CVICG
and/or a third generation input/output (330

| poEy haag enpleReAOhE IdaEsteagsddeed 6fput devi ces 1022 are
connected to the interface circuit 1020. The i nput

devi ce gﬁl fz 2 PREIH mﬁof%gfn%b%iﬂkeff oﬁﬁﬁﬁ{ sRildn the art

conmman o the proces The input device(s)
5 85e Rt R s EhoY st BB CanPup BARRRut 3

present system conditions to gather the amount of audience measurement data
that can presently be processed. In particular, data is collected from one or
more sensors and/or discarded in response to changes in one or more variable
system factors. When conditions permit, data is collected from a larger
number of the sensors. In less favorable conditions, data is collected from
fewer sensors.

[00110] Although certain example methods and apparatus have
been described herein, the scope of coverage of this patent is not limited
thereto. On the contrary, this patent C(l)vers all methods, apparatus and articles
of manufacture fairly falling within the scope of the aappended claims either

literally or under the doctrine of equivalents.
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pad, a trackball, isopoint and/or a voice recognition
system [00106] One or nore output devices 1024 are
wa@bk@a/oznmected to the interface circuit 1020PCT82003/004030
out put devices 1024 can be inplenented, for exanple,
by display devices (e.g., a liquid crystal display, a
cathode ray tube display (CRT), a printer and/or
speakers). The interface circuit 1020, thus,
t%ijcally i ncludes a graphics driver card. [00107] The
i Whetrls &damefdsui t 1020 al so includes a conmunication
device (e.g., conmunication device 56) such as a nodem
or K4 WO 20@aktipdTigateans uslioss/ me4asnenhéataeprprising:
interface card to facilitate exchange of data with
ext er nabnifRHRU wiHabMisgstamfedtvgr k 1026 (e.g., an
Et hernet connection, a digital subscriber line (DSL),

tel ' ' | |
A it s i S o
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storage devices 1028 include floppy disk drives, hard
dﬂﬂ#@0@n§%%FﬂB@ﬁ6@%¥an isk drives and digital
versatile disk (DVD) drives. The mass storage device
1028 nwgringhe endisnceteasinsoent data dexstonsd pydhe adeast one
[00109] Fromthe foregoing, persons of ordinary skil

| geldched sahdor. Wi | | appreciate that the above di scl osed
nmet hods and apparatus adapt to present system
conditions to gather the anpbunt of audi ence
nmeasurenent data that can presently be processed. In
particul ar, ,data is I . s .
Censtr s anafdpodipd B fiingt i Sfhul | SRR EoMbrisIR T fhoring amy
or nore variable _systemfactqrs en_ condi.tions
patdignce megsurementdatd i cEvelened hybe \a%%srt OB, SFIBHF SRS
sensors. In less favorable conditions, data is
col l ected from

3. A method as defined in claim 1 further comprising discarding
data developed from a sensor in the plurality of sensors that is not one of the at

least one selected sensors.

4. A method as defined in claim 1 wherein the plurality of sensors
comprise at least one of: (a) an audio code sensor, (b) a video code sensor, (c)
an audio signature sensor, (d) a video signature sensor, (€) a software meter
sensor, (£) a digital bitstream sensor; (g) an on-screen display sensor; (h) an
AMOL decoder; (i) an audio watermarking sensor; and (j) a video

watermarking sensor.
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fewer sensors. [00110] Al though certain exanple

nmet hods and apparatus have been described herein, the
W@ ewpe7R2i7 coverage of this patent is not |im tRCI/US2003/004030

thereto. On the contrary, this patent covers al

nmet hods, apparatus and articles of manufacture fairly

falling wiwthin the scope of the appended cl ains either

literally or under the doctrine of equivalents. 45 WO

2004/ 073217 PCT/ US2003/00403Q Wiat |s Cainged Is: 1.
A et hod ofA gewthedras ﬁﬁﬁ’é"iﬂd‘inéi%’é‘ Wg?ﬁ’rneth‘é N’t‘n%;i‘f %"S%em

conprising: nonitoring a variable system factor;
Sadtectdnngisas af lewss bnook (Dermyesentes ohancaudiaeaslei () agresence
sensors based on the variable systemfactor, the

RIfdnaddot dbde] (cpansiakle basdwidid efadoetintisicatimndinkbetween a
audi ence neasurenent data, and; storing the audi ence

;@?@;{i@gﬁ% S3bR sgl_s,v@ aRedbIRYtdri @badifas thedgal site, (e)

Sensor. met hod as defined in claim1l

fur r conprisi | gnorin Y, ' t
eI TS eroistd bSO S R QR ERE S asorREr
sensor. 3. A nethod . as defined in céainnl Eunﬁher
cwithy A PEICREOH pidtha lasphiited @ RrerevnSead pSeRRd WD i n
the plurality of sensors that is not one of the at

| mrasdssarat theakmotesites@n gudible noiseat fhetlpesd side; apefd) Aed in
claim1 wherein the plurality of sensors conprise at
| @adftiodF a@kt topdpx.an audi o code sensor, (b) a video
code sensor, (c) an audio signature sensor, (d) a

vi deo signature sensor, (e) a software neter sensor,
(f) a digital bitstream sensor; (g) an on-screen

dis pé-ay S€ nﬁ%é.thcg({' gs &fined in claim 1 further comprising transmitting

the audience measurement data developed by the at least one selected sensor

from a local site to a remote site.

7. A method as defined in claim 1 wherein storing the audience
measurement data developed by the at least one selected sensor comprises
storing the data developed by the at least one selected sensor in a local storage

device.

8. A method as defined in claim 1 wherein storing the audience
measurement data developed by the at least one selected sensor comprises:
transmitting the data developed by the at least one selected sensor; and
storing the data developed by the at least one selected sensor in a

remote storage device.
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AMOL decoder; (i) an audi o watermarki ng sensor; and

(j) a video watermarking sensor. 46 WD 2004/073217
weEOMANE2003/ 004030 5. A nethod as defined i n BCHUS2003/004030

wherein the variable system factor conprises at | east

one of. (a) a presence of an audio code, (b) a

presence of a video code, (c) avail able bandw dth of

a conmmuni cation |ink between a hone site and a renote

site, (d) available storage capacity at the |ocal

site9. (e) Avasthedasdefingd ayelaiay b deihey capprsag selpging 2

site, (f) processing speed associated wth a

ppreteaneranking foe thexeatorsirt the plugdlitpr ocessi ng speed

associated with a processor at the renote site, (h)

audi bl e noise at the local site, and (i) a condition

of a set top box. 6. A nethod as defined in claim1l

further conprisi ]tk '

reas ermnt Rdap0de HERAETL o whaFndLERE Epretorence

sel ecte ensor from.a local site to.a renot | te.

2RO B SO LR PR PR o71G B BEPS RSt e

audi ence neasurenment data devel oped by the at | east

orpaking hasedeen & Brebyysteghisetotes storing the data

devel oped by the at | east one selected sensor in a

| ocal storage device. 8. A nethod as defined in claim

1 wherein storing the audi ence nmeasurenent data

devehpped by hbBodh defiadl inenemsi® wikdreid thefisal system factor
conprises: transmtting the data devel oped by the at

| . : '
dg@% ré%:ggt gétt%%é%gt(éfgglggencéeﬁtw SOhbRGHilRedst 2

t one selected sensor in a

' %P(Eltdgasagg rcgr%;e)an%/el\rlllacn?érké?(b) a local preference for a sensor type, (c)

a presence of a set top box having an interactive program guide; (d) a type of
communication link; (€) a cost of using a sensor type; (f) a complexity of
using a sensor type; (g) a presence of a viewing time shifting device; and (h) a

presence of a viewing place shifting device.

12. A method as defined in claim 1 further comprising selecting a
rule defining a preference ranking for the sensors in the plurality from a set of

rules defining a set of preference rankings for the sensors in the plurality.
13. A method a defined in claim 12 wherein selecting a rule

defining a preference ranking for the sensors in the plurality from a set of rules

comprises selecting the rule based on a fixed system factor.
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WD 2004/ 073217 PCT/ US2003/ 004030 9. A nethod as
defined in claim1 further conprising selecting a
wo@e@imerente ranking for the sensors in the pl up&l/Us3003/004030
10. A nmethod a defined in claim9 wherein selecting a
preference ranking for the sensors in the plurality
conprises selecting the preference ranking based on a
fixed systemfactor. 11. A nmethod a defined in claim
10 wherein the fixed systemfactor onpri_se
one &t (a) Aumpitedamieanedt inglgmol3 W%‘?rémgﬁ? fixe ?5@15?%?
broadcasti ng conpany in a market, (b) a | ocal
prehprissatlehsirona of iy apresgpe of f) or morsraf§linleroft a set
top box having an interactive program guide; (d) a

t YRAIESsting @ﬁﬂ%ﬂi}ﬁ]ﬁtd 1aiked, (1);a 1069l prefeeste fof avaisogtype, (c)
sensor type; a conplexity of = using a sensor type;
t f) | t f t

( réaseffé' CFRPtopbod h\é’vﬁgaﬂgnt%fa@ﬁvé %‘a‘rﬁ@mﬂ@ ay 8 typard

(h presence of W ng place s ftlng eV|ce

sgpmqnwaﬁan R G hng » ShEbebik ) o BR &

the sensors in the plurali yfromas rules
d&FingiarRgnIvT SE; () ANreTeBreRlchV PR RS 1@@&4’?&%&{@&%3
in the plurality. 13. A nmethod a defined in claim 12
wipessence cfel wewingglavesbiféng defi¢eni ng a pref erence
ranking for the sensors in the plurality froma set of
rules conprises selecting the rule based on'a fixed
system factor. 48 WD 2004/ 073217 PCT/ US2003/ 004030

14. Asmet hody gyl gﬁﬂé Hl%gluh{]st&lu"i’g Hi‘a&ﬁné"fé%ﬂﬁﬂ@nfsﬁﬁcﬁdn& ed

systemfactor C rises at east one of (a) a presence

f I
i m}a%ﬁw&exeﬁz #8 + bbfiRsrand wiRETRRRT 03 SO Ye

(c) a presence of a set top box having an interactive
pr ogr arfejuios e vapiahle sysicrp dacker;

select at least one sensor from a plurality of sensors based on the
variable system factor, the plurality of sensors being located to develop
audience measurement data, and;

store the audience measurement data developed by the at least one

selected sensor.

16. A tangible medium as defined in claim 15 wherein the machine
readable instructions further cause the machine to ignore any audience

measurement data not developed by the at least one selected sensor.
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communi cation |ink; (e) a cost of using a sensor type;
(f) a conplexity of wusing a sensor type; (g) a
w@e@gon2e’ of a viewing tinme shifting device; aPdI/{B3003004030
presence of a view ng place shifting device. 15. A
tangi bl e medi um storing machi ne readabl e i nstructions
whi ch, when executed by a nachi ne, cause the nmachi ne
to: nonitor a variable systemfactor; select at | east
one sensor froma plurality of sensaqrs based on the,.
vari 4Bl e syéyiangibleanetiumeas defined ig dlamp Loy Wagrdhe m3ghing
| ocated to devel op audi ence neasurenent data, and,
s raieblt hestrautdimsfoghereassertberarachida tadidewrd datp dgva gpadiisom
at |l east one selected sensor. 16. A tangi bl e nedi um
ag sdgbl pede plurdlitdiofsddomtiraas otidie oftiehit feast oreadieoted
instructions further cause the machine to ignore any
ag&k ce measurenment data not devel oped by the at
| East "One sel ected sensor. 49 WD 2004/ 073217
PCT/ US2003/ 004030 17. A tangi ble nmedium as defined in
cl ai m 15 wherein the machi ne readabl e i nstructions
further cause the machine to discard data, devel oped ..
froml8a sendbtangiple lﬁédlﬁnlﬁs(ﬂeﬁpﬁ@f claigy, Wgerteﬁlatllhe E’E“?\llﬁ'
one of the at |east one selected sensors. 18. A
t afigérsbes cvegiriserntdsasti ehé nf da)i an avidi endeSengen () Hvidae code
plurality of sensors conprise at |east one of. (a) an

audhQr.qefs SRS Senatife)sedsoy) (dpa vied signsterssensor( (&) aan
audi o signature sensor, (d) a video signature sensor,

S8R OPI 5 S hcied @ sk apy

des%r?s%er};r(;h) glll ML%%Q(L er; (1 ta%ra%{ok\!vﬁgnﬁa?ﬁj%%rséns%ﬁdanﬁj@) a?

video watermarking sensor.

19. A tangible medium as defined in claim 15 wherein the variable
system factor comprises at least one of: (a) a presence of an audio code, (b) a
presence of a video code, (c) available bandwidth of a communication link
between a home site and a remote site, (d) available storage capacity at the
local site, () available storage capacity at the remote site, (f) processing speed
associated with a processor at the local site, (g) processing speed associated
with a processor at the remote site, (h) audible noise at the local site, and (i) a

condition of a set top box.
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vi deo wat ermar ki ng sensor. 19. A tangi bl e nmedi um as
defined in claim15 wherein the variable system

wo aoior32¢dnpri ses at | east one of: (a) a presePCEUSI0030N4030
audi o code, (b) a presence of a video code, (c)
avai | abl e bandw dth of a communication |ink between a
honme site and a renote site, (d) avail abl e storage
capacity at the local site, (e) avail able storage
capacity at the renote site (fa_prqcessing sp%ed )
asso@lat ed Vi tangthlpmediamesrdefined ieclpigy b wheiei the gyachine
processi ng speed associated wth a processor at the
r ecadbil esndbectiin) fuetheti dabse theinsehing t¢ hrensnait te avidieage and
(i) a condition of a set top box. 50 WD 2004/073217
PGIdab2R8RY £R483R10p28 by hd @NEHsPbiR: Jebsttddrseasor d@ii Akdal n

claim 15 wherein the nachi ne readabl e i nstructi ons

f e he machine to transnmt the audi ence
nggégbrgeﬂee%ﬁiégg'a devel oped by the at |east one

sel ected sensor froma local site to a renpte site.
21. A tangible nmediumas defined in claim15 wherein
the machine readable instructions further cause the,

machiZle to sk Gngibiomedive asichinedindaing k2 Mhetei the machine
devel oped by the at | east one selected sensor in a

| @ealabledhsirmtjensifevihercaug2the Machingitb storgrihdiaudicnce
defined in claim15 wherein the machi ne readable

| NSdastheiiengath BEtdeed bUBEatllbt SR Hldvted Rnsdriin b $otal
the data devel oped by the at | east one sel ected

Ses'?o??%d _ store the data devel oped by the at |east
one &8] ected sensor in a renote storage device. 23. A
tangi bl e nmedium as defined in claim15 wherein the
machi ne

22. A tangible medium as defined in claim 15 wherein the machine
readable instructions further cause ;che méchine to:
transmit the data developed by the at least one selected sensor; and
store the data developed by the at least one selected sensor in a remote

storage device.

23. A tangible medium as defined in claim 15 wherein the machine
readable instructions further cause the machine to select a preference ranking

for the sensors in the plurality.

24. A tangible medium a defined in claim 23 wherein the machine
readable instructions cause the machine to select the preference ranking based

1

on a fixed system factor.
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readabl e instructions further cause the nmachine to

sel ect a preference ranking for the sensors in the
w@bamari2ty. 24. A tangi ble nmedium a defi ned i nPCT/aB2002@4030

wherei n the machi ne readable instructions cause the

machi ne to select the preference ranking based on a

fixed systemfactor. 51 WO 2004/073217

PCT/ US2003/ 004030 25. A tangi ble nmediuma defined in

claim 24 wherein the fixed system factor conprises at

| eas250ne ofA tapgiblemgdisaendelingd i gleine 24 nheeeinthe fixedt es

of a broadcasting conpany in a market, (b) a local

prsedtendnaer doniprizes erlsast ond yp ) a(myseacpofsemrenat affilsdes

top box having an interactive program guide; (d) a

t Y28 vedade iy ??@Eﬁyoﬁl d Bet, (1) a 1dcal@séfeRhce/ fr AGedsor

sensor type; a conplexity of using a sensor type;

( o nr e L . R g >
(PP (G ATEEREG O St et hbvirleTh 58l ot e 400
A tangj bl e nedi um a fined.n claiml5 wherein the.
il SEOTRARGAO8 1R () B OGS PORRPT BRGLD § RambleKicy
machine to select a rule defining a  preference,

r afkising afsersor kpes () eawesenee efifevipivingdime shifting dexicgeandoy
rules defining a set of preference rankings for the
sghpopesénteblie vigwingblacy shiftihg devicangi bl e nedi um a
defined in claim26 wherein the machi ne readable

i nstructi ons cause the nachine to select the rule
based on a fixed systemfactor. 28. A tangi bl e nmedi um

defq d i i 7 i i3 . f
? orrgrilé; gs IaFA ?Aé%gt{fé ﬁled}[&gf?lseq A el $n Eibe 85 whisdiSelRsdhe

one a presence of two or

nore affiliates .of a brogdcasting c any, | .
Rl iR e rne e ea o SR &ins e )
a presence of a set top box having an inter ?ct [ v(? )
privgiesancy tanking fogthegensors in the plurality from a set of rules efining a

set of preference rankings for the sensors in the pluraﬁty.

217. A tangible medium a defined in claim 26 wherein the machine
readable instructions cause the machine to select the rule based on a fixed

system factor.

28. A tangible medium a defined in claim 27 wherein the fixed
system factor comprises at least one of: (a) a presence of two or more affiliates
of a broadcasting company in a market, (b) a local preference for a sensor

type, (c) a presence of a set top box having an interactive program guide; (d) a
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52 WD 2004/ 073217 PCT/ US2003/ 004030 type of
communi cation link; (e) a cost of using a sensor type;

w@ Rgo4m720npl exity of using a sensor type; (g) BCT/US2003/004030
presence of a viewing tinme shifting device; and (h) a
presence of a view ng place shifting device. 29. An
apparatus to gather audi ence neasurenent data
conprising: a plurality of sensors |ocated to gather
audi ence nmeasurenent data; a switch coupled to the_

s eiype pE cqrpmypicaiian Nuk; (O)aginstel usinge seapidyre; (B agemplexity
output; and a sensor selector to select which of the

S enfSusig 4 $eRsEWPe; ig)copmesas of @ viewtnag tue shiftitpdeiicey andit

| east one variable system factor. 30. An apparatus as
defl) B@eeseficetdfal viewidg Wik 8hifiiidi@evod. t ch has a first

state in which a first set of the sensors in the
plurality are connected to the output and a second

state in which a second set of the sensors in the
plurality are connected to the output. 31. L
Popar ks achBapvrags hithd s S iBiuronion g cmprisioe:
has at |east one nenber. 32. An apparatus as defjned
in cl ai fPlyaliner snpots fpeatsd de gathseudionge mgeuement daln ¢
one nmenber different than the first set. 53 WO

2004/ 0788witcHR@nple820 URY BOOI® sebtively cappest theissnswss to an
defined in claim31l wherein the second set includes no
mesipitsand4. A method as defined in claim29 wherein
the plurality of sensors conprise at |east one of.

(a) an aud|ser LRRrI& BT wHikh offthY s&8ROrs¥REGwitch connects to

the output based on at least one variable system factor.

30. An apparatus as defined in claim 29 wherein the switch has a
first state in which a first set of the sensors in the plurality are connected to the
output and a second state in which a second set of the sensors in the plurality

are connected to the output.

31. An apparatus as defined in claim 30 wherein the first set has at

least one member.

32. An apparatus as defined in claim 31 wherein the second set

includes at least one member different than the first set.
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sensor, (c) an audio signature sensor, (d) a video
signature sensor, (e) a software neter sensor, (f) a
waele@iunzd21bi t stream sensor; (g) an on-screen di BEI/EF2003/004030
sensor; (h) an AMOL decoder; (i) an audi o waternmarking
sensor; and (j) a video watermarking sensor. 35. A
met hod as defined in claim?29 wherein the variable
system factor conprises at |east one of. (a) a
presence of an audi o code, (b) . a presence . of a yideo
code33(c) avlILRBra@syg ﬁ&&ﬂ?é K Wk%’ﬁﬁﬁﬁ @%F?CBHX Fitnk
between a hone site and a renote site, (d) avail able
simhatpe noapenbeary at the local site, (e) available
storage capacity at the renote site, (f) processing
speed associated w th a processor at the local site,
(g) processing speed associated with a processor at

the ngmote S hRmodhl d@ﬁ&&’édhh%liﬁ%i@ewﬁéreﬁlgge bl%ﬁﬁlﬂty sfte,

and (i) a condition of a set top box.

apparatus as defined i i 9 re]

SRR pFlead s oF L MR bREVRERTS:
the sensors in the plurality of.. sensors which, outputs
v RO Ae) 2 o, siEna e SHRSSF-{O) B XidgR SIEBONTRFERE(E) 8

PCT/ US2003/ 004030 37. An apparatus as_defined in
cIsaftwerzanétar sensor, pagdigits! bitstieamsenon: (rdmensrien display
to nmeasure data output by the sensors coupled to the
Olgbiiet;. (hP&n AMOB [@dpeddat;(H aagudiohwatednarkinglsensor;3%d (j) 2
further conprising a processing speed tester to

def®loWaEmdikRgRERBESSOr operates at sufficient speed
to process the data output by the sensors. 39. An

apparatus as defined in claim38 wherein the processor
is a local processor with respect to the sensors.

35. A method as defined in claim 29 wherein the variable system
factor comprises at least one of: (a) a presence of an audio code, (b) a presence
of a video code, (c) available bandwidth of a communication link between a
home site and a remote site, (d) available storage capacity at the local site, (€)
available storage capacity at the remote site, (f) processing speed associated
with a processor at the local site, (g) processing speed associated with a
processor at the remote site, (h) audible noise at the local site, and (i) a

condition of a set top box.
36. An apparatus as defined in claim 29 wherein the sensor selector

comprises a sensor tester to identify any of the sensors in the plurality of

sensors which outputs valid data as valid sensors.
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40. An apparatus as defined in claim 38 wherein the
processor is a renpte processor with respect to the
w@eengorr17 41. An apparatus as defined in clai iPGBUS2003/004030
wherein the swtch is responsive to the processing
speed tester to isolate the output of at |east one of
the sensors fromthe output if the processor is not
presently capable of operating at sufficient speed to
process the data output by the sensqrs. 42. An
appardtus asABEPPHYS phdelingdin shim 35@%@%&8@??@&&5 a
storage nonitor to determne if a storage device has
s udftpatineeasuningranit toymeasusst dataouiput Hydhe sengorsigbupled &f thehe
data out put by the sensors. 55 WD 2004/ 073217
PGRhitpi2003/ 004030 43. An apparatus as defined in
claim42 further conprising a bandw dth sensor to
determ ne a bandw dth associated with a conmuni cation
link. 44. An apparatus as defined in claim43 wherein
the storage nit i Ls by
t he b%\ dwt ot AR aBpergls ?%8%3{6@?%9%29%%@2%@%@1@%
associ ated with the subset. .45. An apparatus .
dePORRSINE TPeqdtPHetAs %ﬁéﬁng}eﬁf? REPCETSOT Qifatgrl sulficient speed
| ocal storage device relative to the comuni cation
| i fokproekss thaateppupuitbiyshesengersi ned in cl ai m 43 wherein
the storage device is a renpote storage device
relative to the conmunication link. 47. An apparatus
as defined in claim42 wherein the switch is

respoggi ve t fntBfarfu@h@ @8R tRim B8 vilepGR Masbedbor is a
| east one of the sensors if the storage nonitor does

R L

out pu y the sensors.

40. An apparatus as defined in claim 38 wherein the processor is a

remote processor with respect to the sensors.

41. An apparatus as defined in claim 38 wherein the switch is
responsive to the processing speed tester to isolate the output of at least one of
the sensors from the output if the processor is not presently capable of

operating at sufficient speed to process the data output by the sensors.

42, An apparatus as defined in claim 37 further comprising a

storage monitor to determine if a storage device has sufficient capacity to store

at least a subset of the data output by the sensors.
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48. An apparatus as defined in claim?29 further
conprising a weighting selector to determne a

wo 200kior21pf the sensors. 56 WO 2004/ 073217 PCT/US2003/004030
PCT/ US2003/ 004030 49. An apparatus as defined in
cl ai m 48 wherein the weighting sel ector determ nes the
ranki ng of the sensors based upon at |east one fixed
system factor. 50. An apparatus as defined in claim49
wherein the fixed system factor conprises at | east
one dB. (a) Zm gppersdrscs definedvd Baimyb} BIrther GOMRHSERE df a
broadcasti ng conpany in a market, (b) a | ocal
phefidvdiceni@rno deteanmeon baydeidtlf associatepd vathencrammfmigatsast
top box having an interactive program guide; (d) a
typg of communication link; (e) a cost of using a
sensor type; (f) a conplexity of wusing a sensor type;
(g) a presence of a viewing time shifting device; and
(h) a presence of a view ng place shifting device.
51. A nethod of gatheri audi ence surement data
conpfsi ng: AIF%RP%TW%(%%H?%W ‘g?nb?{rg’gﬁ@g}'t CERLHEY on
at |least one fixed systemfactor; and selecting a set
ofmartiter veasdle bandwidthdejsrmingr by fhebandsndth sensor idsiermine
to collect audience neasurenent data based on at
| exate adiipeowthrassdelatedsyith dra subsaett or. 52. A met hod as
defined in claimb51l wherein ranking the plurality of
sensors conprises establishing a relative preference
order for the sensors in the plurality. 57 WO

2004/4%?32 17 mlép%soe%/ Re303%h claim 43 wherein the storage device

is a local storage device relative to the communication link.

46. An apparatus as defined in claim 43 wherein the storage device

is a remote storage device relative to the communication link.

47. An apparatus as defined in claim 42 wherein the switch is
responsive to the storage monitor to disconnect at least one of the sensors if
the storage monitor does not have sufficient capacity to store at least a subset

of the data output by the sensors.

48. An apparatus as defined in claim 29 further comprising a

weighting selector to determine a ranking of the sensors.
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53. A nethod as defined in claimb52 wherein selecting
the set of the sensors in the plurality is perforned
w0 pooaoTidance with the relative preference oPdEDS20831004030
A nethod as defined in claimb51l wherein selecting a
set of the sensors is repeated periodically. 55. A
nmet hod as defined in claim51 wherein selecting a set
of the sensors is repeated if at |east one of the

vari abl e system factors, chapges .b 1Ny
amou®. s 8y An apparatus as dei%neJ1 th Clain? 48awhgrrel%dt te %Je?éh%%g
selector determines the ranking of the sensors based ﬁpon at least one fixed

system factor.

50. An apparatus as defined in claim 49 wherein the fixed system
factor comprises at least one of: (a) a presence of two or more affiliates of a
broadcasting company in a market, (b) a local preference for a sensor type, (c)
a presence of a set top box having an interactive program guide; (d) a type of
communication link; (€) a cost of using a sensor type; (f) a complexity of
using a sensor type; (g) a presence of a viewing time shifting device; and (h) a

presence of a viewing place shifting device.

51. A method of gathering audience measurement data comprising:
ranking a plurality of sensors based on at least one fixed system factor;
and
selecting a set of the sensors in the plurality of sensors from which to
collect audience measurement data based on at least one variable system

factor.
52. A method as defined in claim 51 wherein ranking the plurality

of sensors comprises establishing a relative preference order for the sensors in

the plurality.
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53. A method as defined in claim 52 wherein selecting the set of
the sensors in the plurality is performed in accordance with the relative

preference order.

54. A method as defined in claim 51 wherein selecting a set of the

sensors is repeated periodically.

55. A method as defined in claim 51 wherein selecting a set of the

sensors is repeated if at least one of the variable system factors changes by a

predetermined amount.
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