AUTOVATE, D DATA COLLECTI ON TOR CONSUMER
DRI VI NG ACTIVITY SURVEY The present invention pertains
generally to obtaining market research information,
and, nore particularly, to collecting data involving
the driving activity of consuners for use in
obt ai ni ng market research infornmation. BACKGROM APT
The science of market research nmakes use of a variety
~of techniques to obtain statistical information on
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group of consumer drivers over time on a trip-by-trip basis would be of value to many

| comniercial enterprises and governmental authorities. However, as a practical matter,
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consumer driving-activity information longitudinally over time. In principle, members
of a consumer panel of consumer drivers could be provided with vehicle-use survey
diaries in which to record data pertaining to each instance of their use of a vehicle over
a prescribed term for a Jongitudinal survey. _However, because of the volume of
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FAM LY AND PERSONAL
The NPTS Repost included a number of tables presenling various statistical

analyses of the data collected in the cross-sectional survey. Tables I through 111 below
are taken from the NPTS Report - with footnotes omitted - and provide illustrations of

consumer driving-activity information obtained by conventional survey techniques.
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related to the survey data, but which were not included in the survey. Among the data

requested but not included were data concerning how travel of sampled households
changed over time. According to the NPTS Report, the Nationwide Personal
Transportation Survey “is a cross-sectional survey, which means that different
households were selected for the sample each time it is conducted. The [Nalionwide

~ Personal Transportation Survey] is not currently a Jongitudinal survey, which would
involve tracking the same sample households over time.* As noted above, conventional
market survey techniques are impractical for obtaining longitudinal survey data

counicerning consumer driving activity.

United States paient No. 5,406,271 to Sonnendorfer and Wieth (“the
Sonnendorfer and Wieth ‘271 patent”) discloses an infrared communication system for
shopping carts in a multi-department self-service store. FEach shopping cart of the
system is equipped with a mobile transceiver/display unit which has an inl‘rzired
transceiver, a digital memory, and a display. The mobile transceiver/display unit can
receive infrared transmissions encoding display information for storage in the memory
of the unit and display on the unit’s display. Information dis;ﬂayed on the display of a
mobile transceiver/display unit mounted on a shopping cart can be viewed by a
customer pushing the cart. Each department of the store has a departmental infrared
transceiver unit with a digital memory located in the department for storing and
transmitting advertising and other display information specific to the department for
display on the mobile transceiver/display units on shopping carts in the vicinity of the
departmental transceiver unit, The mobile transceiver/display units on the sh0ppmg
carts are adapted to send a confirmation signal back to the departmental mfrarcd
transceiver unit for storage in the memory of the departmental unit to provide a record
confirming receipt and display of the display information from the departmental unit.
As discussed at column 3, lines 6 through 45 of the Sonnendorfer and Wieth “271
patent, each mobile transceiver/display uuit is provided with an identifier code number

which can be either automatically broadcast or sampled upon activation by the
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departmental infrared transceiver units. By recording the code numbers of syslem caris
passing in the vicinity of the various departmental transceiver units and the times the
code numbers were received, the system of (he Sonnendorfer and Wieth ‘271 patent can
determine the route taken by each customer who pushes a shopping cart (hrough the

store and how long each cart remained in the various departments of the store.

An automatic vehicle location system for fleet management involving the use of
a satellile global positioning system (GPS) is disclosed in United States patent No.
5,638,077 to Martin (“the Martin ‘077 patent”). The vehicle location systemn of the
patent includes a base station and a fleet of vehicles which can range throughout a fleet
management area. According to columnn 5, lines 50 through 59 of the patent, each fleet
vehicle is equipped with a GPS receiver, a data modem, an anlenna, and a
communication network device which can report trackin g messages back to the base
station via the modem. A tracking message from a fleet vehicle includes identification
- of a set of satellite signals received on the GPS receiver in the vehicle. According 1o
the Martin ‘077 patent, the base station can process the information received from the
fleet vehicle in accordance with an algorithm specified in the patent to determine the
position of the vehicle to an accuracy of len meters or better without imposing an

excessive communications burden on the system.

. .
We have invented a method and system which may be used to obtain consumer

driving-activity market research infortnation accurately and efficiently employing

automatic vehicle-location tracking gear and which avoids problems of the prior art

.'! _j’“ '
noted above. )

The method of the invention for obtaining consumer driving-activity market
research information includes the steps of selecting a plurality of panelists to form a
consumer driving-activity panel. . The panelists making up the consumer driving-

‘aclivity panel may be, for example, consumer drivers, trackable motor vehicles, or
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households with consumer drivers. - At least one subject trackable motor vehicle and at
least one subject consumer driver is in association with each panclist of the consumer
driving-activity panel.” The subject consumer driver in association with the panelist has
use of the subject trackable motor vehicle in association with the panelist. For
statistical utility, the subject trackable motor vehicles in association with the panelists
collectively forming the consumer driving-activity panel provide representatives from a
varied plurality of vehicle-classification categories such as automobiles, vans, and
sport-utility vehicles. The subject consumer drivers in association with such panelists
provide representatives from a varied plurality of demographic categories such as sex,

age groups, and income levels.

The method of the invention includes the additional step of, for each panelist in
the consumer driving-activity panel, storing panelist attribute data corresponding to the
panelist in a data processing system. The panelist attribute data includes vehicle-
classification data such as manufacturer and vehicle type concerning each subject
trackable motor vehicle in association with the panelist, and demographic data such as
sex, age and a representative income level concerning each subject consumer driver in

association with the panelist,

The method of the invention includes the further steps of, for eéch subject
trackable motor vehicle and each trip portion of a sample group of trip portions driven
by the subjec£ trackable motor vehicle, automatically generating time-annotated vehicle-
location data approximately tracking the movement of the subject trackable motor
vehicle during the tzip portion by means of automatic vehicle-location traclug% geér on
the subject vehicle and storing the time-annotated vehicle-location data in digital data
storage. The time-annotated vehicle-location data for the trip portion comprises a data
sequence encoding successive location coordinates and associdted times approximately

tracking the movement of the subject vehicle during the trip portion.

The method of the invention includes the further step of, for each subject
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For example, in one preferred method of obtaining consumer driving-activity
market research information of the invention, each panelist of the consumer driving- -
_activity panel is a household. The subject trackable motor vehicle in association with

the panelist in such preferred method is a motor vehicle of which driver members of the
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passing in the vicinity of the various departnental
transceiver units and the tines the code nunbers were
recei ved, the system of the Sonnendorfer and Weth
'271 patent can determne the route taken by each
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the method of the invention includes data encodmg a manufacturer and a type of the

veliicle, Additionally, the vehicle classification data preferably includes the model of
the vebicle, the year the vehicle was manufactured, whether the vehicle was purchased
or leased, the year the vehicle was purchased or leased, insurance carrier for the
vehicle, and an odometer mileage reading for 1he'irehicle together with the date of the

odomeler mileage reading.
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statistical utility, the subject trackabl e notor
vehicles in association with the panelists
collectively formng the consuner driving-activity
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automa ¢ vehicle-location tra ing gear. The steps of automatically geﬂeraung and

storing time-annotated vehicle-location data for each subject trackable motor vehicle

and each trip portion of the sample group of trip portions in such prefeued embodiment

includes storing the time-annotated vehicle-location data in the read/write data storage

facilities on board the subject vehicle. If, as is prefersed, the data processing system of

such preferred embodiment of the method of the invention is located at a central

12




in the trip portion; and a representati ve approxi mate
speed driven by the subject vehicle during the trip
portion. The nmethod of the invention additionally

i ncludes the step of, for each subject trackable

not or vehicle, associating trip-porti-on vehicle-use
data for the sanple group of trip portions driven by
the subject vehicle in the data processirng systemwth
el ements of panelist attribute data corresponding to
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storﬁgéefacﬂmes on board each subject vehicle, the time-annotated vehicle-location data
may be transferred from the data-storage facilities on the subject vehicle to the data
processing system in the ceatral station by way of a2 modem and telephone line

connection.

The representative approximate speed of preferred methods of the invention, for
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panelist in such nmethod is the consuner-driver
panel i st hinmself or herself. Preferably, the
denogr aphi ¢ data concerni ng each subject consuner
driver in association with a panelist of the consuner
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Preferably, each subject trackable motor vehicle is equipped with a portable

- digital computer having a microprocessor, read/write data storage, and input/output
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tracking gear fromthe wreless transmtter gear on
the subject vehicle to the wireless receiver gear and
storing tinme-annotated vehicle-location data for the
trip portion in digital data storage of the data
processi ng systemat the central station. Preferably,

~the wreless transmtter gear and the wrel ess
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on which the tinme-annotated vehicle-location data was
recorglgflably, the input/output facilities of the portable computer on each subject

trackable motor vehicle include a visual dlsplay output and a manual keyboard input or
a touchscreen input. More preferably, the input/output facilities of the portable

computer include an audio speaker cutput drivable by voice synthesis software running
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fromthe data-storage facilities on the subject
vehicle, transporting the renovabl e mass- storage
nedia to the data processing systemat the centra
station, and reading the renovable nass-storage nedi a
at the central station with the renovabl e-nedi a reader
of the data processing system In an alternative one
such preferred enbodi ment invol ving read/mwite dat a
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te yzing time-annotated
v glﬁ)s&{t Ittgﬁkalgfaetr}ﬁ%tﬁ ‘aéi\fcge g@'@g noriale,gpmputgner thesbject vehicle to
pdetestartramfitivh ﬁoﬂﬁﬂﬁélﬁcle-electncal—power—off condition to a vehicle-electrical-
power-on condition and, responsive to detecting such power-off-to-power-on transition-

which ordinarily marks the start of a trip ségment - outputting the trip-segment polling
prompt message. '

In a preferred embodiment of the invention, the respective destinations of the

trip segments are identified automatically by monitoring the vehicle electric power
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group of trip portions further conprises using

destination coordinates of the trip portion

vehi cl e-use data for the trip portion to access

| ocati on-designator data in a |ocation-

coordi nat e-i ndexed | ocati on-designator table in

digital data-storage. The |ocation- designator data so
accessed encodes a nane and type or other designation

of a ti ation of the trip portion. Preferably,
eaélffteé’hﬁf sybjest tragkplele mnter velusis. cdingu¢isprefenieg pmbodintent, each
a w&@ﬁh&algg InftdrYenicRTP H{fﬁ%"‘m@%‘g ﬁ%egt»ﬁh ‘4 ocﬁ-ﬁa?)feedsrgl?al computer

r ead er te at a storage
f abavisg 4 Elg:roprh@smrmaﬂtmtmdnmstbﬁge,l dhd ARpureelheriabilititd) €The

SCHOBI ot B SahRT M bl BT oo

Of subfect ﬁchﬁlﬁlé iddGnSr igsls Ricirl poiyes 3
g%e t “extendi ng “from a fll%dsﬁ ?gﬁ’?‘i:{" 1?0?111? csﬁlh'q'"“’a“o" with a

¢ ¢Jpetds P%W%rrsvﬁera &f therwehislea rFarregelmbject umxkaiﬂe mbtanveh:cIe

t di t t
?r B AR R of 1R FRRRIEN FERD loaBPulinfly profeed method
n}fel“ﬁ’é!éﬁsdhe stepsef Iﬂmﬁmnmmetlegfri@qmmﬂ salstd:dﬁ@f ellaae s&(ﬁj&? &ackﬁ'tble
o) t trackable tor vehjicle an eac
. xlngﬂ‘og ggﬁ%i% gb t?ere%t % gra lléora raarﬁgioléarelqc;rpqgl@w@ndumn toa

outqbldet-clemjrual-pdiwaﬂ-cﬁ'ﬁ&ﬂﬂﬂio 8 0rebdong o
vehi.cle | s | ocat gdanat tﬁhe F?Fd;&@%’gﬁgm%wer on-to

St%\ “E“F ﬂgf 3iHen whigh geqesily mprky arrlyal ‘Dﬁﬁpmlﬂqlmatmdestmatlon storing
f agiplsegrhéd$ d t t or in

e popadg dtlindeh 10t g P 16ceB bSocTinflet 8P e S
né@gléljéo épfinerdestinatiom cadadinatesfon tier tripusgrmgt, t h e

i nput/output facilities of. the conputer. Preferably,
the trip-segnent polling pronpt nessage for each trip

-segmentn af altehedisaembeliGeT thf inbétibn SHE AER §u n§ OF WEIS Segments
f{?g dentlflcatlon of the driver o

s &B?n@ﬂ“ by 6’?"@“31§HW ghaadhiiin-ssgmenttand mesuafsemto a portable

b onpt o arsuhnd A PP SEUEE BY 16 dlck oF AT TENGte f Rires when e

pronpt for identificCation

s WBjiele ds Yeriped hterpraving abd yestinatioudes a dri ver - choi ce
menu output using the input/output facilities of the
conputer listing each driver who is a nenber of a

hous ehPretbratil, i\ 6 dnh@zﬁllg tlinﬁtcinnﬁﬁnﬂd GleficleSobdlion data assocxaled
assgm ti.on. pronpt for identificatl

Li ke
opi Searok 6 1 Stomple gubype i ssgmshis Tl somptises using

[ hlgﬁfﬁ i

_o?*“i“he hd"S‘;"Eﬁ%ﬁ%“gﬂ’%ﬂﬁ AEpnfie OBkl o TR R IRATRE 0 seok
obpcatia @ggmﬁ@‘sia@fmtaﬂecatmn-po&ﬁbﬂmndmlmm -Yesiph&iod €% in

ags choi ce ne istin choi ces

t rlg E%Fé pq? Pd’é’g‘én‘éie C?WB“@{Q @hboped wm gelaclpeaf found, the

th:eatml-dehlgﬂmﬂ'fdamcodéﬁifiﬁﬁﬁ aHH ro‘?*&#h’ér ! n'dﬁ'tﬁlsof a location for
storing a choice of driver sele rom-t

dife vlgstinatinn ofdhe wiprsagmenty To s eyest lwflommndaggmtm'&lam:t ed
_ f E&f@sﬁ&ﬁm@qg ﬁ\%‘lﬂﬁ[naﬁgnotl:&o%dma eis £5 oun(cji in thehlqca‘iwn-desngualor table, a

destination-designation prompt message is preferably output using the input/output

facilities of the portable computer prompting for identification of a name and type or

other designation of the destination. Any reply to the destination-designation prompt
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of trip-segnment purpose selected fromthe

pur pose-choi ce nenu entered using the 25 input/out put
facilities of the conputer. Preferably, the
input/output'facilities of the portable conmputer on
each subject trackable notor vehicle include a visua
di spl ay output and a manual keyboard input or a
touchscreen input. Mre preferably, the input/output
facilities of the portable conputer include an audio

messagnda stophip dhe Wratipatesizpion lebleas daratioredesigngtof delaimiexed
th! Y dAGkinhRo® B nputer and a m crophone digitizer

w{nput acr;hp?egoéroﬁ%érégw de digitized speech data to
speech recognltlon software running on the conmputer.

In the invention, for, each
& oo B PR B eERET Bielo ot Phictsine Cabiumer driingondiiunty market
relsea&&tmﬁﬂmﬁﬁﬁn ﬁaném ingEntong qﬁmiahod SorhSHERs thkiske) dRY foreRusal
bl F- ri p-segnent-start nessage into a
s SasREbIS g velicls A s3giEiTpr e DM O e Bpplngsonpiot e

se@fneﬁth gt M6 lRdiSbey et DSk iihdHoH 16 QUbR Lﬁmrrgalfekf.lldahbl? 2o gmg\@? of the

uter at a tinme when the vehicle Is stoppe
mﬁr%‘ﬁefttdehlﬁlé-l@@ data foyr the fip sagmenisiogeesss lomqsdmgnaﬁer tata in a
L sage | he tab
oSt a4 5S4 ey TSR G B o

~the eltlmctrwdade.a lie Mhmpdes(mmn tiatﬁ @b latdegseld eAdides ARHASARI type
ut/output 10 facilities of thé

aespfigh et o atlalcn” of R i gl i lomtda aeliesof the
po&ﬁﬁlelcﬁiq‘@ﬁ&:t a1, uséch@ &ﬁﬁft%‘(ﬁ&iﬁﬁbﬁlﬁcq‘@g% &%&Qz{ trip

. segnents-are identified automatic ing a
w&@?ﬂ“@fl‘é‘gé‘l’ derdesinationdesiznated b tll@bcetamkdesugnglecdata prompling

fof [r?s%ARbE cREMin gv&ﬁ'vﬁ%e? cq.qrh@d geng gl tfeg&nglfigg.t tl)'lléfe E%I\Xé? the

trackabl e notor as a vehi
deglinatiomactimity premplohessagesntaredcinothe posytad eompBer wing thd 5

I wh h
bR EhFrEUREL b AR omBRIEL R ER b Ratir e
vehl cle general ly is stationary when the vehicle

eletrrl Bf)O\/\Br SyStGmlSlna
vehi Eiemplye githe defingiinncdesignated: israietailsnre,  the deatination-activity

prohSf dessHd 8 %h@fﬁgtw th% (Q&Haﬁm Brefdt TP Ubfiprifl aDPRhM for any

t he subject vehi cl
ampuh of] l'eﬂl@hfépw it tie spmmelf the destinatiomrdekignatedyis a shopping center,

e T R I KK A
preéfefplyi ifdadds pRorfpte Bt i0éndRMidNQSS a5\9 bhilﬁed@éseﬁ.{hfeh Gt 9\9%&?11391@

system of each "~ subject trackable notor vehicle w't
Ce'@‘h@'}ddﬂ@lﬁﬁicglmfdlsmr@%smtﬂhﬁesl@mpe centonstt ivdtich purchases were

ol e bS] RRAI By it -ty proms
message chorespbiding ik dedtipusdn Qﬁfe@wmdcdmme@@%mmeﬁpow ve
ra

t g _detecting such power- of ower - on nsi tion-

idaffiion O hE-RRL kR Evswine pebased atth sarics slghiemand
iaGiBitfohi JRhe ftfeelpaldPros B RNGIARC! | 1 NY

It is preferred for the embodiment of the method of the invention which

 involves outputting destination-activity prompt messages on a portable computer on
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25 pronpt nessage. In a preferred enbodi nent of the
i nvention, the respective destinations of the trip
segnents are identified automatically by nonitoring
the vehicle electric power 16 system of each subject
trackabl e notor vehicle. In such preferred enbodi nent,
each subject trackable notor vehicle is preferably
equi pped with a portable digital comput er having a

i d/ aLa, st
L A I I A
m;menmdﬂe motd”refeﬁid:ldp mqirog‘;ammmg:ihe pbﬁﬂﬁé ﬂignattcbﬁa‘ﬁ{idep&m the

h ect vehicle.and
3@#10{: EE'[“r‘F’éé {9dims tasange d%%ﬂﬁﬁt)@'ﬁ?thgtymﬁnpﬂm@wgnnmtput
ﬁ!xﬁghthé‘ mpYﬁB&tﬁﬁtefa&ilﬁ&tJf' tg? teorf’ bk %ﬂrﬁgele ngaglgﬁ “activity

For each"subj ect track vehi
PIompt megagaoulst be ichangednby eepyogramndingy the pbﬂalﬂ@&maﬁt& of each

%Ptp%?nf’ci%fotnigméf %5?‘1%119} B Ud #E‘F%f 1%3"@%98;0@%?@&\@ had

encaiarkd @ partivilar ad&eh{sﬁig&:ah@ai@ﬁtp@ﬁimﬁg tt(§ ﬁi@%e&ingﬁorf dSighited
veh| cl g el e&e i cal - power-on condition

Ing 1 Ee ArampL Weskage: of f condit i on and responsi ve
to det ecti ng-such power-on-to- power-off transition
which generally marks arrival of a vehicle at a
dest iGsERIngactiseHrTe wgefertrq:d {o-tsmbwweindurelthat 4 caisinaer dnvmg-achvnty

e cation coordi nates of the
ML e 1ok 1 CARRG bl G0 QS s apoms
the general driving mepﬂlatldm Schghéferrabplavieeee IRORE TRYfollOink eatters,
are

destinations of trip segnents
‘“ﬂéﬁ%& f"%g%%w Pl PRI FIYT sampties epd ff:sgvéfgwehvmmm
7 &ﬁfeeta&bemnunﬁdihs &eﬁektléﬁlnﬁﬂ A58 TBHECEbn; Pds PR Pglﬁ@&cﬂ rocessmg
awxhnegt vehicle hy the driver of the vehicle IIJ
8 W@“g%ﬁi‘l‘,@épl"&aﬂ%%@ﬁﬁéd after arriving at a
destination. Preferably, the step of analyzing
time- annot ated vehicle- I ocatl on dat a associ at ed with

each tripls&gn Resegnent s
- furt us. ng destl atl on coordl nat es of
the t&?ﬁ%ﬁ@%ﬁﬂﬁe{% 19 dfin & eonstuner daviperastiviy ganek shguld preferably

1qaesantthe tiarsdeisticd mﬂég&l&eﬂ $obaREInClio diflefions: individual
I ocat i gn-cqor di nat e-i ndexed | ocat i1 on- desi gnat or f 6'

demographjc algibuiesiof dgwgts@g@cmedawﬂopmmmmmmmamcauon

I f f
oftAicS & VRHRIeS s i o oS Wil espese g
dembgmplie aitrifnads| e agk afd kOCALOOSF drivers a%ﬁﬁnaﬂﬁ%ﬁlﬂﬁ&
_ tri gment. In the event no
S\o‘l}%‘LP’iﬁffﬁﬂllig&?fgm Kt thg geveral age pod gexrmatioscpfiall drivers. For
e ol S0t hiee U T Sl A Hanbt P inctade a prppaptionn!

npmbmqf qld;gsfq@c deivers &f the abinpeooft glddr feraale drivdiein the driving
/[ out cilities of the portabl e conputer
BE‘@#;?P.% 1 a’?‘ﬁﬂemﬂi’?ﬁt'eaﬂ. i3bst oktegngge malegirivpprcto e number

of teenage male drivers in the general driving population. With regard to vehicle

classification attributes, the vehicles driven by drivers associated with the panel
preferably should conform to the vehicle profile of-the general driving population with

respect to manufacturer, age and type. ‘To obtain a representative consumer driving-
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ot her designation of the destination. Any reply to the
desti nati on-desi gnation pronpt 17 nessage is stored in
the | ocati on=desi gnator table as |ocation-designator
data i ndexed wth the destination coordinates. In a
particularly preferred nmethod of obtaining consuner
driving-activity market research information of the

i nvention, the nmethod conprises, the step of, for each

S bt AEE g8 B i B BT o

trepmsemgmr&y ttle pindlaf, d:@ﬂ:rﬂ adalehiles ré:kEédﬁgelﬁ nlthdipfndPidual
rd| n f the egrrent icle-use data for
@Hﬁ’é‘mﬂ a%" §"?F‘B'<'}§%| on- desi gnator data in
a I ocatl on- coor di nat e-i ndexed | ocati on-desi gnat or
- table in a portable conputer on board the subject
veh| cl f’és nqtpd ahaye acdnsrmetabivipgeaictvitydpanalsad pmraealsmhod:ments of

ation for
| dest pVeaLioh fia{ be ?ﬂﬁ . uYJTﬂ fhgg%e% % CPRRMIER ﬂﬂf’?‘ﬁruﬂfp}{ﬁcmbie motor
feabidldst | Rrefecdblyt, tpanelhtsrotfahb&umﬁﬂﬁhﬁgaai@tylﬁﬁéi atPselected on a

T T 1 oD
| ek thionseh6o $WhidlOthe dkRt B r@éép% ritEish arE QgpliegstSMilﬁ\%rht least one

Concgr ni ng, aCI i Vi t| es carril e ut at estination
Fﬂ’ 15 3 licgpsed dgver and itierhas hejuse pflalpﬁml‘poblh{msﬁgae motor

ef&lféleeﬂsbdﬂtéh Whe tlfholtﬁu%ﬁlc)ﬁl C’%}E}éﬁtggnpu cac ﬁhgusgleo&i gfjthe survey

i nput’/ out put faci I es of
tgreus dwpseheld. demogfasphmblasa is nlﬁtaihhig ifld6dinh g eieir@mber of members of

fai e destination-activity
e hBende. AehedholFlrdlune Rl §id & Farearesst ohsach alomobile river
[dn efechicanéhold;onpri ses a pr'on'pt for any anount of noney
spent at t.he store. If the destination designated is a
shoppi ng center, the destination- act i vi ty pr orrpt
nessa st
pr ef e?glgﬁg%giﬁp%%lwsr&%{ &%Flg"?c |ddl g’f Fe%y
kﬁagﬂedsagé’ég fon mirpasds at stﬁthécaﬂs htpugiand mo@@pteﬂralﬂjﬂ éxceeds 10,000.
i dent-i fication of businesses at the shopping center at
whi ch purchases weré€ made If the destl nati on
desi ghat ed?i S 66 SR 2 Ve, " s
desti nation-acti vi ty ronpt rressage correspon| ng to
t he d&aeh ﬁ&’ﬂ%?ﬁlmlé#reasm%tloe oHithra preslisy pb thetcensuorer driving-

P P B g e B BB R el vt

ddcatitre trmmn@g@ﬁpéhﬁtﬁfﬂld:%dogragﬁi‘é@ Ibcd€ion bf theSubjed fRitbLekhicle to
for ?e enbodj nent _of the nethod of the invention

Fmajisallyeffectively ﬁ'gﬂtué@ltsimtlea@hdterm such tjmps amtbe
or ch
SRR SO s AT e
|pnummien&amt®qlexbf¢lmﬂ&locamfdata to be collected automatically for each trip
segment a subject vehicle is driven. Such vehicle-location data includes a data

sequence preferably encoding successive location longitude-and-latitude geodetic

coordinates of the vehicle and corresponding successive times as the vehicle is driven

over the trip segment.
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subj ect trackable notor vehicle, reprogranmng the
portable digital conputer on the subject vehicle from
time to tinme to change destination-activity pronpt
messages out put using the input/output facilities of
the conputer. For exanple, a destination-activity
pronpt nessage coul d -be changed by reprogranmm ng the
portabl e conputer of each subject vehicle to pronpt

for identification of whether the subject consuner
dri v oneRrefegid swhedimept of "@Fa’r“b’?‘ﬁl?!‘ai‘ C%lwvétrwl@ngn*gatwn includes

v@ﬁ@ﬁ%&ﬁoﬂ%&@hgw&nﬁxﬁcﬁaﬁ ﬂﬁghbﬂ%i %&@gm&m ﬂl)c respective

. _corresponding to the ssage
lepationsraf fall the:ghbjest Y@t@ﬂstaéschmdmﬂt thacomsugen dnvmg-ac{wuy p:mel

DG PO P BB ek o e

ggarmy the velticled. NBorspbiR] ihertentf Qﬁcﬁﬁ@ﬁtﬁﬁérﬁﬁﬁa}a EAploly CeR-site
matte whi ch are di scusSed

volve the, fol | ow
HIBIEGRAOR HSeRPIguES fo SISy Senels e acaions G1dss e nehicles
PREOGENY iR Tentr@ Bl yﬁ! & ﬁ@ﬂ&ﬁw&éss‘f‘ﬁ%h%ﬁ de ok © n

data collection; post- ata co ocessi ng
cmnmmcatsqmummt which lengblesethagrtientir. delver oCa Bld]_]@&hﬁ&')r

sumer driving-activity panel
Vaﬂ%lﬁltugg%rd%f’iéﬁ%lgﬁ%/eﬁ’cggflgsent the characteristics of the
general popul ation along two di nensi ons: individual

denogr aphi c.attri butes of drivers associated wth. ,
paneft & frerepwiesif copadipens ¢p9li whiepigRolonvelrielp in Eedofith a |

Grahieedies uﬂﬁ&@ﬁe@&ﬁgg Wichflor-AGinRp G da i Form YPssal-RRRE cf&tdex

to individual denographic attributes, the age an
deriving tropy the Jgcgéensdefisingcsizratsczeadlati comlrpm dor the mamn at
f nf 0 r at |
WRICR I gt S0l RERle” SRR e AP Sk St
avhilable rvgudman\betrymma:ﬂeh amutbdlobm:bnmhmla :pnmp oelficie ﬁ@d

f f d f ol.d
ofHIFRFR i pOHALEE sotifes STepr = S A CPUFoIsE FOH athigh Plugs
ied sandurd PPCLEREB¢onnettdR sio b the %Bﬁﬁ&eﬂabﬁe gﬁdh\(ﬁ‘SSreTc&ver
the nunber, of teenage nmale drivers in the general

- ugif fs,qoRngseiptly availatle unger he teaglgmame SEtakiSky| Map® from ETAK, Inc.
opmﬁﬁa' Par At AR5 AL tﬁﬁﬂ%%ﬁ%h &b§ ré’c@ﬂbﬂnﬁ 1s%m“%?cxﬁ§z ?vgllabic

drivers associ at ed panel pre era
ugden ther tmde matig é‘DwehiodDm)rﬂmP'ldté frofn ThheRgdea Snﬁivardruf \Plringeton,

| at i t 1 fact
NS e pork e P Bouap MU G roifyes s g be
_ céifilettyd provRRMEhicrdpratessdr,| Adontl@ER Manty! REdHRALD RiaGUSSrage,
are preferabl%"errplwyed to ensure representation by

dhinpytigudput dac visud idisplay, keybpard: speakey, and
nﬁé}ﬁéﬂonb 4 lt.YiBg Wd can%ﬁrqgfcé_?@ogm%ﬁ LiPHLER: s?p&%es\{se&fwrér

A particularly preferred GPS receiver unit for the invention is a standalone |
"personal navigation assistant” commercially available under the trade name
"RouteFinder PNA" from DATUS Inc. of San Jose, California. The "RouteFinder
PNA" includes a microprocessor, random-access read/write memory, read-only

memory, a backlit LCD display, a telephone-style keypad, a speaker, and two “PC
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As noted above, consuner driving-activity panels of
preferred enbodi nents of the invention may be
constituted of househol ds, consuner drivers, or
trackabl e notor vehicles. Preferably, panelists of a
consuner driving-activity panel are selected on a

, .. househol d- by- househol d basis by nmarket survey
criteria applied to the households. Each household to

e Dot B ) K e B e Bhemblieevond oia may

baesed fisr & Memoasepepiphéral daviceraiy fo sRfing niie/d
vehi cl e assgci ated with_the househol g % a?‘m (LP{/theumt A

Lo Hfdhs Beriherabflevisrscasd slotscoulst b ised foay pmlfmted embodiment of
e iReh @G ot adRSRn for ﬁgﬁs"’i*%rﬁﬁg ’Vefllg%ol#% data (o o allg i:{,n%%gsm%rﬁstem

menbers of the househ ouse
FtRecenigy statignsthe '&Ou&ﬁmﬂea IModtaridalode GPSIredeiver Bfit may be

SIS SURE nune B Ao B it by s of Dbepirape-toop

tppe fasteasr atl mwated lcomh u&n td 4 Vigaed r y
5myL.oc aetcl on Dat lg- Co? “glgztt&; i’gntﬁé ?élﬁ(ﬁé The

000
B BRI P reot S o s ety ame oo s vabicle to
ReveRtItRft vilien\he GehichC isi paitted 2G5 cohﬁec@zbﬁ B?gl?\rl]}%(g(f\%ﬂwe&pgeral

(fau,t omati ¢ vehicl e-location tracki ear
eredrio atelgpliong fing Ertraefenpf semdielcgmgfcmmmmu in the unit ta

._m@mb%egqgtga?@ec éepﬂglts?a vehicle to - be trackegl

aut onati ca y co |huousl y at |east during
such tine$. & esli@g Ng driven. In

part ig t he ut 0 c vehicle-location tracking
gear i;agler S, f’ﬁ%g-r%ﬁrﬁr‘??o{“a? -aenqied ¥ehicledncationdnialaich as dime-

absotated IGRS! Adaiet QORfidafAddty ccfl%te@@'ﬁﬂl Ehre SH? et ¥ e &Pet a

subj vehicle is driven. Such vehicle- I on
er”’sr%ﬁ'%&eaémlﬂqs& Dégcfﬁ@q‘%‘@“ phd statisighlyanalysis tkichgiques may be used
(i Hl@?g%&ﬁ&a’é?egla&c %Hl&@-ldc ﬂ%ﬂ dd G qﬁdlb%&i[tdégngﬁ%eﬁg %tal!a or vehicle

coordi nates of the ve ot Nt dogryidaal dg
clggrification gatatar ﬂmtél tasonveet the disegregits ve!ﬁd:xmaa:anmvm inae

d t,of th
oo AAER sl Rl 16 B U B i o
1npbidﬂsmymt?<ﬁmeﬁllya&kic[@1£@mﬁlﬂlfelv@ﬂoﬂf’tﬁbﬁyfﬁﬁﬁfnls bPh
P B At prdBas BB 57 Eigh birctwedor vabblrend associating the
m&muug AGal§Lddi Wehicle-1Ra A8t wiflf %a%ﬁét\éﬁhu t8 'd%llﬁ&%(gé&ltlﬂ%ll .

means of ~comuni cating w th renote Pecation
C’@-‘@Hicaliﬁ" tjﬁfé apd Heraographicdata etmmpitl@ the ldeiveresftthabehicle and the

site trilateration
bt S B SRS RRABE, Bt Bl o
‘datal b;efﬂhbl\yabnmd _ﬁ_ﬁ]ude the age and sex of the driver; the make, model and age

-of the vehicle, and the number of members and income level of the liousehold,

Examples of preferred data reduction and statistical analysis techniques for the

method of obtaining consumer driving-activity market research information of the
‘invention include:

. conversion of the sequence of latitude and longitude
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Preferably, the central tracking station includes

W rel ess tel ephonic or other communication equi pnent
whi ch enabl es the particular driver of a subject notor
vehicle to be identified for each trip. In a nore
preferred enbodi nent, each subject notor vehicle is
fitted with a UPS receiver unit for receiving

| ocation-defining signals fromUPS satellites and
deriving fromthe | ocation-defining signals geodetic
coordi nates for th&opislingte oersaemenlsiforeacth bipssegmattgo

were received. Suit ' . Uhils are . .
commercially avai Icggpgteﬁlﬁ%'{]cgg%k&g@ﬂﬁ%ﬁm %&‘“F‘H agﬂ hen
aut onobi [ e or si mi Icarrelatibioof the bésaltiag adystscpaieaedikestelttivaied
portabl e conputer by, negng of a CPS uynit, controller

card whi ch plugs. i‘%r&ad”‘?‘ é‘?éﬁﬂﬁ?‘bs“@gﬂmerﬁbW%ﬂleiW%
slot of the conput hode¥Rd 2p&bf HESelligicei ver unit is )
conmerci al ly availabl e under the trade nane "Etak Sky
Map" from ETAK, | n€onvegsionphihg segyence ofdalitidsrand dongitude
Anot her such CPS r I s Mk : rrcial | . .
avai | abl e under t%g&;d}/ng{ eﬂgﬁgnlgh%g&ag?@hrﬂsggawd time
Pil.ot" from TravRostanpSdbr axah erippfegMentrio eslowlate aNep/ segment

Jersey. Preferred portabl e conputers whi ch each UPS
receiver units can spsd angd thegco SlaB?'b%I 'g%f%““‘“g trip-segment
M Croprocessor, I aRGQ RECHHP HERIRhN sek SRAFVE drSvillBHS
storage, and input/output facilrties including a

vi sual display, keyeakarmodepemkage ofdhe vehidle popHbdata
digitizer and can r i -t a speech

synt hesi s sof t war e.eﬂ%dé%rﬁ%gaﬁ%%gﬁ%yh%{rsgp %‘F r%g s and
recei ver unit for tghezmphierdgiarofitte @ipstganeaa) e

"personal navigation assistant” co ciall.y avail able
under the trade nar%ergmﬁﬁv'gﬁiaﬂai?“%? @F%Kﬁ%&%g
I'nc. of San Jose, Galatibddcdighatiohiforiatidreol detteinineth¥iature
i ncludes a m croprocessor,” random access read/ wite

menmory, read-only Ohfeitingtions visited (fpr exampleyisiopping, wark, or
t el ephone-styl e keypady. é@e‘ﬁ‘lﬁ .
Card" peripheral -devi ce-og)ar S gfgggeaﬁﬂ?ﬁt‘ﬁ@t”g%%gf t he
peri pheral -device-card slots may be used for a nenory
peripher.al, device card, for storing nap data,used by. .
Phe. Tierited a bl ietingruossdiien Aoy BF Saely ebbepestion i
the! dafaSre@RibAl aRE sthibtigali aNalsib) BeSfifeqddfotd BORsITR AbprBpriait he.
invention for a nodemfor transferring vehicle-use
individyal deraogrenhic pndosbicylan ghargeteréstics, dncomingedats age often subject to
odtlal 0igts allfo mERHEL bR sdmdrpoRle e RICaeRIy observed by
recelver unit may be Tenovab yom)un ed ‘on®a dashboar

mafkef révBdrell pracitichkes that respofise rafes fary &9 lsociodedmontic stiatpeTo
fastener and powered by connecgtion to a cigaret

 comresh fasipotentiak tegpopisrias, drivingaactyitiedash paydEs banlbweighe to
| cérgﬁll‘?l'(l: }’défn{ﬂgmutal &ﬂlgurﬁa‘?aé%eanﬂ S8 Al dyehRIHAL dnfi ¥Pelsidems. In

the abseace of such statistical weighting, inferences might be subject to under

representation or over representation of various population segments.

4. ]I —l- - B ] - Io II . .I

Through their on-going participation, panelists of a.consumer driving-activity
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~. w prevent theft when the vehicle is parked and for
connection of the nodem ' peripheral device card to a
t el ephone Iine for transfer of vehicle-location data
stored in the unit to the data processing system of
‘the central station. 3. 0 3. Post Data-Collection
Processi ng St andi ng al one, disagregate

ti me-annot ated vehicl e-l1ocation data such as time-
%ﬁa tat d G2S eoqétlc coog@bnate data col |l ected from

IS eqngusls snfounation, which primits lpseindinal, Himesseries
riaksEemests atiichre be a?rh@ﬂéﬁ;alueaésp@d?a yxﬁ'v?ev.f h@'d?f‘f%@@g”@fy
catl on

b); .ysed to nerge d| sagregat e , icle
ifing chJormidingkmergurgpiants by ama'eouonala techitigues. To engage and

rg‘:‘ﬁﬁgér gga%h%&j{ eelﬁ%%“g} | on‘;eggglg’nﬁ\!eﬁ{aﬂ‘ MH#‘%W%MW

tealiniques may badesirablef avdimuisehbeldke net hod of the
invention preferably includes analyzing statistically
vehi cl e-use data over the various trip portions of a

S anrplAfs agimu:ﬂ' thd rdcfdlﬁeﬁpﬁlbbéiﬁﬁar&%gﬁﬂ’e gﬁmrq%&rli el gre aﬁm&

‘? h| cl e and associatin I'ng
pEBfided h%“é‘aa‘ai‘sa“fﬁﬁlqehquamg ¢ permissibirivses dfithe data co][ected
fiodt d,tﬂd: shty 5 Cc ta and demm ra hi c

datg colgcernl ﬁg tq‘%}lrﬁ?é}hﬁ &, ?j ftp%glcu%ﬁfrewgﬁﬁﬂlstt Burance
of at indivadual aaeonymityc mm lelmpimts:ilﬁuidSJeaa%ﬁﬁsd 8fa€éhta 1d? an

, tt t dat f bl
g B0k R hoR A o b Qe ot i pasky withast pesiision
N anbe "m“’a@m“@é‘““"“@‘“‘“r"“ﬁ“ﬁ“ (et e BRI ach

and. i ncone | evel " of

P%'ﬁ%‘l’é‘f'}ge‘& fyidugl #f@d{félclﬂdw"dw@ombmpd sifhauberalaal fyen siher
ufdﬁﬁidlﬁls%ﬂ%efxi@fest 48 re ﬁeti%j il rpgﬁ}e? :;?B Y, 5 %gg{%%#te‘{ fymmary

driving-activity nar resea
levely whidhawsuressingdpmity obthe garsicipmief t he sequence of

| atitude and | ongi tude 22 coordi nate nmeasurenents for
each trip segnment to calculate distance traveled in

t he BdyoRd SR@MR HerAlSibleNREY oﬁﬁ&rc%il@t @fpatgh:?gdants with respect

resul ting trip-segnment distance- trave
totancémélgger(ﬂqgl%ggh@ﬂy,tmlgnmshmpenanagemant maty hésorimkadve the use of

incentive techniques to motiv_ate and engage the participation of individuals in the
' program over time. Importantly, the use of incentive fechnigues should not influerice
the behavior sought to be measured - an effect which is sometimes referred to as the
"Hawthorne Effect." Examples of preferred incentive techniques include:
» Participation in a point accumulation program analogous
to the frequent-flyer programs of the airline industry,
which result in certain redemption privileges;

. Eligibility for sweepstakes drawings;‘

. Hligibility for roadside assistance programs; and
. Receipt of nominal gifts and panelist communication
materials,
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nodel , and age of the vehicle; conversion of the
sequence of latitude and | ongitude coordinate
nmeasurenents together with associated tine stanps for
each trip segnment to calculate a trip segnent speed
and then correlation of the resulting trip-segnment
speed data with the age and sex of driver or with the
make, nodel, and age of the vehicle or with data
encogj Mﬁﬁ’éebﬁ{smﬁgﬂm'hﬁﬁgoﬁlﬁw b nfaliBe g&&rcl“ ﬂﬁma@(ﬂldcould be
geograp c region of the trip’ segment nd
usediblytinslearen gompanigs; ueicle mndfactatees, d'ah:alc\mtehsoqi mmatfacmners
nat n i.nf or deternm ne th t
i b S s B eRhen P SaSeite B Gty 18 eiSing Sng,
efzamtlﬁgﬁna@k&mg rad:np:hgnst r'ﬂﬂ:uﬁawd aid dyleirof GicSinteatibiofhay bE used
desi,red, stati,stical hti ng praocedures may

be
t.pRizin FavpumeT dEKing: SPHY IpformRtion lligieniy q:néaeraw@m ferrfgoss-
s&ligndl Shive@ ofan@lyye 'eﬁun;ﬁﬁﬁg ity Qh@lfni’d?&taﬁoﬂ %t ﬁ S)]uor-art Tables

approprl ate - |nd| vi dual defrographi c an
I guenghdlleatiove. dMoregvienovilingretiated embediofenisof thetijnentiont, 0

VR BB B B Tl RO,
Spdebhgnudmalacmsuinat dﬂ\é@ﬂm&ﬁy iébir e resadrvh thormatzon could be used,
soci o-ecpnom c strata., To correct for pot ent | al

(o SXYBRI . O MALKELSES (O RTAKdE meprs Of e #LlFstypt padverlising
by wlhgamtghtf%@ei Opxsqm i me'f&gﬁeghfaﬂms by

consuner’ s age and sex and vehi e nake
driversin 2 particeleretaiiséore or tefa Sllwho%ncaﬂl caitlets aland/\ﬁaelg la¢ mpﬁggtors -

N Ty N
cdudd bl_&) msuﬁgl Rébwedrmadii alulhoﬁﬁaﬂtoumse ld:gllnsuhlbﬁﬂxliwﬁg?a(gﬂi tRd

ci patjan, panelists of a consuner dri vi
el bt TnaBin B asbiae, SPh xAmBe ) PR HRBBS:
tr%b'pﬁﬁatﬂﬁ%hﬁ aﬁcﬂilﬁh&é}d ibRike, dnll ¥Bred ﬁffifa@&uctﬂ@ o RIRRES

which are of particul’ar_val ue, especially in‘view of
Losgitudingk congemer dsivingostizity infermation coud §e umbaaﬂovemmental

ERPY ARG P oARRY GRAR AP o BARLALES: o (R BRORYG ARG
lanedesigmations such amzbﬂupudsraﬁfdggmmcle bampaicy ugmvmwaxtae
desirabl e, as discussed below. As a part of the

recrui tment process; prospective panelists are

Preferred embodiments of the invention wil} be described below with reference

to the following figures:

Figure 1 is a schematic diagram representing the relationship between a round

~ trip and trip segments making up the round trip.
Figure 2 is a simplified block diagram of a first preferred automalic driving-

activity data collection unit for use in the invention which permits generating and

storing vehicle-location data in the vehicle and then from time to lime transferring the
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provided with certain assurances regarding the

perm ssi bl e uses of the data collected from
participants with respect to the panel. O particular

i mportance is the assurance of an individual's
~anonymty. Al participants should be assured that
data for an individual driver and vehicle will not be
divulged to any third party w thout perm ssion from
the participant concerned except pursuant to court
velicledocaia aaui viar medeh andal wirelineadri wigelést tHlapheneadysiamd
vehicle w be cqnbi ned with- ot her, data from ot her

erianda “%Bﬁﬂ“é%?ﬂ Piseq alafgnireliaticRd t o
third_parties only.at an aggregated summary |evel,

whi ch assures anonymty of the participants. Beyond

li mi Fxgng; Pisranimplifiddeblockaiagrim ddi nsecont] Ipmfd:reml dutcmmatic driving-

K ts. With respect.,to a cons
806 DR dolloh] (b RBSE ot b I R B et Beliuineng
smﬁﬂg oélucle-llmxaﬁttn deta e BouM giearhicle 41t thatofrém HRRE 16 RERIC
th artlc atlon of individuals in the programover

ring theoyehicla [pgatiop dala fe 8 dak Areressing stemeat B senftad station by
stSHﬁgJ TS d?r&t or i‘fl&;}b?"rﬁﬁ anli Wﬁn%ﬁtﬁgﬁoﬁé tﬂlﬁ%g&%cet%; thbrﬁaﬂ processing

Jmeasured - an effect which’i erre

systean at (g pgrivial stetions f ect . " Exanpl es of preferred
i ncentive techniques include: Participation in a
p0| nt accunul atr on program anal ogous to the

V\,hl ch re I gocgertal rederrptlon ngVI es

El i gf*direler 9‘91"8 o€ thpdpeentipn gntailsthe Sﬁrqh@rl B # FoRsUmGF
dﬁﬁ%@-‘i&:ﬁi&tg@ﬁﬁéﬁfﬂﬁh@ GRn@ir@9Ghaikal Aldet REGRNRhetfdsn % r[BQchI is
e3|1‘ts an anel i st communi cation materials. 24

coled) hasede rt%)rrérwms vgivesse afath bepsehalds iner geegraphiend amqm of
1dté} !??:‘Fﬁh%’a%] ar?t@ﬁihﬁléo@r otz %gotgryvéhfb?éjfnarﬂﬁal HOYTRER 182k one

acturer.s,. I cl-e” accesso
licmmalf drivten mibp dias usered tleet MrclerraAmeferrsd procese foreseledtony ani t h

desi gni n rodu and de srn. and val.yat i ng

S AT G e Ea S I A B T
cliapacsizingThesampliag l&ﬁ@@rse bPh&RERIlNs RN ﬁié[ﬂ? ﬁzehrcles and licensed
driving-activity inforpation efficiently and

- dayeyiharpestdp vehide glasss%r@tlw&r?&ri dsiyes damoesphicrid2) gyaining a
h%?g ?gighfril grp” b gﬁeﬂ &Béri §<§i§/rt¥ Phde th@ aﬁrdfr rs2r

ove. eove erred
belodgiap tochouscholds urh&lersamplmgr wniversel; @jgrbtaudngrd&mqgmmta for

st B i o R eehdRET6 i cBp e opLasiel o yepice-
clﬁﬁ[ﬁfﬁﬁor{ BA8 BIr FHotbr W AR dri9Bn 69 pbEnHA pheists selectcd, and (4)
contacting and recruiting into the consumer driving-activity panel a group of consumer
drivers from among the potential panelists for the panel for whom demographic and
vehicle-classification data was obtained to form a consumer panel in which
demographic and vehicle-classification characteristics of the sampling universe are

represented to a statisticatly sigriificant degree.
Demographic data should be obtained from each household of a panelist of the
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for exanple, by marketers to provide a nmeasure of the
ef fect of an advertising canpaign on driving
activity. For exanple, changes in the frequency of
visits by drivers to a particular retail store or to a
chain of retail outlets - and their conpetitors -
follow ng introduction of an advertising canpai gn for
the store or retail outlet chain could be neasured.
@pvernngntal utporities ¢oul d use consumner
PYINE-RRYVUY PRAFT -t FherepRearanhidata prefomip inehidess nnams and age of the
R s Bk icpd- _ .
T ater o1 Sl sEtacTRdlor IR MRS AHEaRS of gl ot drvers of
the sybject velelesrthe namescand meer of other omyi-drive nembesg Wirsliousehold,
o4 ) ' r [ | d be used. b
A o Xl o B0 1B, iy ki g g
pansons, af fwell a3 divgsehold address) phaeang®sr ind HfodschoRdincdrid Rvel.

' kONs such as institution aof high vehicle
SRR Rl B odiebnli i MiicoRshiok i plodiRE yrlicle make and
BRR eSO Rnafubicnge), ﬁﬁbsﬂﬁﬁaﬁkeﬁoﬂ&s&h&wﬂj\éﬁm&%ﬁé dlso
bef gﬁg@crlubed b,g‘logv with reference to the foliowng
preigtapycollpeied, - Lhe dengogranlia andwehicleqlassifisationalatasnanbs enlected
fedie al@brtelReasiRirhe ’ | il
gt oAb frhiRk M AR IulcRbR by Bt 8/ Agteptone
18leRitY £ Wiildenusstioniaiesy os mcomputer-joresh fpmef @he demographic and

[ V4 LV data cqllectjon uynit, for '
R oo e PEhiend o BE Sp S8 B WlPticd aa”
Hecsssingysyvie at aeentod atatiom Hathanantedtpagon @M phit] AR Bnd

i ti transferring the 25 vehicle-1ocation
<Pl Lot Ay B 3 e uon P dp aisgerve anonyrnity,
t el ephone-system connection to a data processing
systemat a.central station. Figure 3 is a sinplified

bi ocKOHfagl tHipcement whish the ybisstorehiste mukesadditional datd eny-be

cBliédedl tAs 4R ik 1 f ' t .
i nventi o_sn m@ﬁgﬁﬂ&@%&%}gﬁg é{s ét ﬁl{é’ Hgﬁaésl%s# fS‘raiaH%Y sis, travel by
asubjieet| vebiclsgnay bavregarded avn $soias of tohad triphi2drem ardntetbase 4 back

ime 1o t ferring.the vehicle | ocatior
1 1R Boble s £, 1l Bicral GO k5t i i< nde i s o” St P
sﬁqmenfmltﬁa 4, rlg,d 14 el4td aﬁ.? Eaa}j aitpfde@:ﬁw réireen@ rmedw&vtrf?diﬁ H?faﬁrﬂri]x{gg
) 0 |1 SC a rocessin system a e
A ISPAREYS et e O ey Ladion o
defthRGinBaioR 20%P Fhich ¥R dnRik §3b&h phckd'fh SFR& pBReRer?

consuner :
condition., The destination location 20 of one trip segment 10 serves as the starting

point location 20" of the next succeeding trip segment 12,

Tuming now to Figure 2, -an aulomatic driving-activity data collection unit 28 is
adapted to be carried on board an automcbile or other subject motor-vehicle (not
shown). The data collection unit 28 includes a GPS receiver unit 30 connected to a
portable computer 32 by means of a ieceiver connector cable 34 and a GPS unit
controller card 35. The GPS receiver unit 30 is mounted in a subject vehicle at a -

position which provides a line-of-sight radiation-propagation view of the sky essentially
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driving-activity panel using standard statistica

mar ket research nethods. The panel is selected based
‘on a sanpling universe of all households in a
geographical region of interest having an autonobile
or other notor vehicle in which there is at |east one
i censed driver who has use of the vehicle. A
preferred process for selecting a consuner
driving-activity panel of consuner drivers includes:

‘(“P}’Stﬁ-lcﬁﬂlbéftm%@hp pr othparadition shieldipgt haedantal pengxt reception of

0 icles
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H?g?“éﬁ‘ﬁhgll d'éln grqvidgd dh qmnhlrﬁblsmdsm@lq;an ebmprsitevel bthes
gﬁggh,ﬁﬂaﬁ 'Jﬂnﬁﬁh}% -for notor vehicles driven
s "EE

by pote tla pane dted, and (4) contacting
Aand recrU|t|ng into the consuner driving-activity

panel of o e drivers from anong the

' potentl f@éﬁg?'f'gle nf?o? q‘ﬁ@albﬁ tipgy untfl 2§l ddanse R dptlides a
. maiothpracessoe ;- xﬁhcﬁﬁﬁhéde@s%%hd?ﬁn@@&n@l Y}%s("ﬁhﬂ*g A8 %ot Q faPd Tive
@efﬁonsumar panel in which denpgra

F BRES. Sraiis  Thecpiably commnis 62 cdudes s keyboahliet2samphdtaiio an
1@%@{;}&&:@5&&1 chftpd1fe 841 %e%gﬁg%&%%sb?é%ﬂ%{y phard drive 40

cant degree. Denograp
aﬂﬁl‘%ﬂ“ﬁ@’é‘pﬁ@W@GWW@QB%MGdH!@fCOan@MdVBSi swfeni e 6 Also

t .TLhe d
R N L TR L e S
ddvesadisgiay ts‘ftreersminpm 60, DskafiatsERit Hies disp18y 228688 Soltd 50 is a
ther dri-vers of the subject vehicle; the

:
R 58 VB B soecorin o RpuowbRspsebgonisaber 44

The usehwkdn inpud 82 $€xdafled
% cation “Ingf/ el and a9 enpl Q%gﬁ%ﬁ%@g?gﬁg‘ onH‘lﬁ the “’HC“‘“g of

Iikysscresy ofdhe displaysstesaioipat dxrdy @sswhwh enendn urd;mmtuon on
I I
g S R A8 TR B rhe pdRIE L BUEST o IR e
Pragkammedito dmdaat 2 PW nehsapson theafispley scy@aloudht AodLhan a
2881 gcs mlea is ,also preferably
PPEB?S@& HR o‘gﬁfgfgl?faﬁlm B %fﬁ%? v Hsed @n&ha@gm RRRTOPGMe
t - e%mﬂlhg tRqdsteioh o g;]égﬁfﬁ !ﬁ{ s 2 daeanhe H&Frg? ?Jpl)ptfxppears

ousehol d by pers erview, telep
anchthe teuchsgreanrinputovill gowesate signali mmlmﬂlq)ecmlmw ®leckd TG 1o

of RieBick 1 45 BRRREE" soor s biving; ok e flopiagitreen may
b bRARESKRG Y Sit8¥bRdclian G Qﬁ alete&& filat fid-v Sﬁﬁfehs ﬂ@gﬁl . Also

person in a panel hpusehold and eac ect
WW‘B‘E taytho system bpgidhisi amwahe:mlmamx inbexfact 54 pPespheval device

cAHAPMYFbE Ylugged into the peripheral card interface 54 through slots in a housing
(not shown) of the portable computer 32. The GPS unit controller card 35 is plugpged

into the peripheral card interface 54 of the portable computer 32. A modem card 58 is
also plugged into the peripheral card interface 54 of the portable computer 32, The

28



For each trip segnent which the subject vehicle nakes,
addi tional data can be collected. As shown

schematically in Figure 1, for purposes of data

anal ysis, travel by a subject vehicle may be regarded

as a series of round trips 2 froma hone base 4 back

to the hone base 4. In-general, each round trip 2 is

made up of one or nore trip segnents 6, 8, 10, 12, 14,

16. Each trip segment represents travel froma

madgm Gandy 58 gsly e cpenestet] dma vareline ghwirplessHeleplsive systeni goringetion

P By 1 ARy ST D o v

datar fkeml thepduseproodsking cystchi ki the centiblb etadast fop @har@ing prompt

_location 20 of one tri egment 10 serves as the
rRSSHEET ™ BF f S duing i osditidigal Chusties drivne aedy syrvey, for

ekamplesegnent 12. Turning -now to Figure 2, -an

automatic driving-activity data collection unit 28 is
adapted to be carried on board an autonobile or other
subj : | . .
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I ne-of -si ght radiation propagation view of "the sk

t %@ﬁﬁ‘i“a‘PF‘%‘OET‘CGWBB%F‘BWé% waregpeaiErdal Theamigropseageser 36 runs a

1Al o B 3 0 AR B Pl oo
chordinajeadntd &t intorvatsdfoomn g GPS anit degiblencadd 6f the herdwirivieciOeby

t . k,of th [ b th
I S e P e S e Systend By B 108 i e
daglaee\stoleel asaafataRglencPEmviig duddagivedatatiodl e6ddinbtefo0Be
of, cardboard or, ot her substantially

A . Q L1 al . .
shRistaeusle- inAasecigtone with dale epeading Wines afavhich tha yehigle was located
aE g\@'lo&&igﬂi HRAALY By il dBrdinatks! Sli‘({'gﬁﬁcrgé déta RbAZE ifview of the

ki
nposite or ot he¥ substanti a
typicillat widely tvasyingospeetstof mesubjectahotor echiclée sypoessiab laeation

S5Ol o RuEb e P Dl 14
m@gs/ wite nmenory ("RAM') 38, and a hard drive 40 for

mass storage. The portable conputer 32 includes a
keyboard 42 connected to an input/output channel

cont : ' o . 36, . ; o s
e v U 08 10 Flioed ChORIAGRE ik e ioqil colll2hich woie 68 s

adayited toobeneattieborobard a subjat emwtdrusehitte (M shown). oBleeehiad

- to L system bus 46 is a.\i deo, controll.er, 48.. whi ch,
@bl Coliiler g fivips-6d TS Ualeoliion pis R of Bigure 3
‘ A4 RS RaticAG ROfE- ROl dhth RolldiGosl uRR 28V FRLRSD haiddttical

is a .
reference numerals in the Figures. The data coliection until 68 includes a GPS receiver

unit 30 cbnnected to a portable corﬁputer 70 by méans of a receiver connector cable 34
and a GPS unit controller card 35. The GPS receiver unit 30 is mounted in the subject
motor vehicle at 2 position which provides a line-of-sight radiation propagation view of

the sky to permit reception of GPS satellite signals as described above in connection
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touchscreen i nput 52, which is connected to the
i nput/out put channel controller 44. .The touchscreen
input 52 is adapted to generate-signals in response to
the touching of the display screen of the display
screen output by a user which encode the position on
the display screen which 'was touched. The portable
conputer 32 can therefore be progranmed to display a
onpt nessage, on the display screen output along with
‘é{“h H@myt%*at'ﬁdgﬁ’i%r@mﬂébﬂﬁ%§01¥e§“?lh'é‘lb?ﬂmfpﬁlgmé!s age. A
user can choose an appropriate reply by touching the
position on the display screen at which the desired
r epl yliwgmeabls compnisr 70 of theuatomatie drivingactivis data-collection unit

at e s which will perm.it the selected reply
GEOETRIR Dt e dsias 72, faBiiom pffess ferdlasmeron 38, a
iehird WHOGI40,adnShivut/dulift Ghainﬁélf%nﬁi&[é? am Moi¥eo P& tMll@xn{f Gnd a
when t he ‘dat a- col I'ection unit det ect's th t thé

Resipherplcard interfags unis §4 lm@@nnec@ﬂ .be atsysien dus Ae. §‘§lst em
ra Per
ot Bocse 720PLP RGB! B et hERIBTAR it EFEIET S} emory
bus(76r fAkeytinard 4% lsungimmledtta thierinputiooipat ¢t@nned] BoktrallepM)
“of "t he portabl e conputer 32. The GPS unit controller
card 35 is plugged into the peripheral card interface
54 ofptkdeomrétb@R) e SPJHBLBLL Binn fer &Qfs% vréﬁlc }o er
al so plugged into the peripheral card Interface 3
SYBeMF6RTos Bé"hé‘éwpdtl@rls sonneqthé toohe nbdtermpowcdsysammome

I ine -e hon system
RN Bl Bt LR 8o S50V AL B
PN 6883 mglgtt;lmcﬂlngaienmro‘aﬂﬂf gdnesiled tal dIgiLa0 Erelﬁélé-electncal- ower-
dat.a fro {he data. processi ng system at t%
QOIS Al Sesnontre 1o Phtet s LY SEORTA PURIAgBEr POy
rhoriring the diRitf Wehiok: e?e&r%gbéw’éi"oﬂmff QQ&? YpPiied by the vehicle

dr|V|n -activity survey, for vexaqf I'n o eratlon
M senspR, & appiipd tostbe inputpytput chawngl cantrotlert 445 thd portable

| :
*’?h%“%bzou ReoceFindiftod rorh 5o RRctdolicBLRIVCN latioh o o
'»iehtctc—ejécgr'ld:zdﬂpobvex:m camlitpno déiich @rdioarilg intaalksethel e&u&,ﬁf uﬁmrxp h
-defl ternms_of latitude .and |ongitude. t
sPERh B GineEs Fo VoA RSt PaRr T RO s syiste
- elERiral-PeRErCA e catfditionl) hidhBRdinhiely e R e Brrflal it 'smﬁﬁect vehicle
' nal s were received. The m croprocessor 36 runs
f“ég@ﬂF@HOWHW%ﬂ%kﬂIectlon program whi ch causes the
m croprocessor to transfer location coordinate data
at intervals fromthe OPS unit controller card to the
har d Alsdund c4fil 8%is comeced t the pedplieptieanl inkafaek $néfahé pogable

54 and_system bus The | ocation, coordi pate data
Rmptr 3P gﬁ‘ﬁé"%{‘dd‘éf‘gs% HhEhis sorieeisd g seeaker &dgng @ microphone

. d@ﬁ@ﬁdt&f‘mcaoﬁﬁu@in &%h&ﬁm)t e ﬁdfﬁbﬁ:%mgﬁﬁl' ClA b h for clarity in

associ ation mnt data encodi ng tines
Rigire 3 the setnd| canb8%is shown directly, connected to the speaker 84 and the

.microphone 86, such connections would generally be made through the peripheral card
interface 54. The sound card 82 supports speech synthesis software and voice-
recognition software running on the portable computer 70. Processing speed

enhancements of the microprocessor 72 afforded by the cache memory 74 further
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at the locations specified by the coordinates. To
conserve data storage in view of the typically wdely
varying speeds of a subject notor vehicle, successive
| ocation coordinates could differ by an approximately
fixed interval of distance; say, 250 neters. Turning
"next to Figure 3, an autoematic driving-activity data
collection unit 68 is adapted to be carried on board

a subject notor ,vehjcle (not shown).-El enents
S%Ei%’é‘nf fedLpgIng ghibsyoics SWE&P@W@B éhfel XAigegreengnition syftware.

98 SR HBEHIA Vo inBhi MRt orHib DR IUARIRL 16
poawde Spdmhtmpni fand wabeomputefamhmrfai wicapropt Elegwageaand dpken

~Sfed i hondn PO i e g R, s i iggndoation

of BRAIHRF, iGENNRERII of pakbRetd puibsk 6 hERIpR| ﬁleﬁto aﬁd &Hsdu‘?d’uon
card 35. The GPS receiver unit 30 is noun i n

agliMifiefct notor vehicie at a position whi ch prow des a
fine-of-sight radiation propagation view of the sky

to permt receptl on of CPS satellite signals as

dé&sc Al feppy alsoweive 88 cmneemaddn tmﬁsymenrbushé alitenmbotated

R o PR 4 b P e s LG B

fldppy disgreatdved féryfotairding © 4 @4k bdeddig systéi a0h chit@VSiRioh for
i ncl ydes a microprocessor 72, random access read/wite

PHRSHYSINg- g additiop, pramgt mgssages oltput to the driven by dhe BorEhigeomputer
70 ity 1R I{eﬁbgfﬁﬁméa féfA ﬁﬁleqe ‘ilHeQiuhﬁ% tift%ouBf 3 longi adi al

peri pher al card interface unit I nt erconnecte
cerpymernviniving agivitysurveyrby lasding peespirmessagesiaty igty the computer 70

‘f&ﬁﬂyﬁﬁﬁﬁﬂdxk@xy@%@«@gﬂ@g”‘ﬁll‘cdg Vg2 a dedicated cache

I'S connected to the
i nput/ out put channel controller 44. Al so connected to

th t/ out put . channel || ' hicle .
povio /AN AR REIHEREY ol CHerion ipdt 63 ol FEdbalt fn o

stlject SLIA6TE ahd be QY fosS e rdrdifl of triplfeciNEBUL IiRidding driver
ging into a ci garette | ighter of the vehicle. The

u&‘eh&%at@npmme eseupaidenificagen, 2y, dimge, saging milsage.taad e
C(f &%i ef?@@d@oﬂglgsc‘ ng?s_ugh 9%1&1 ?Jf&llescll%rh ug it lrneclsugg 2 Sdll%lml %]ata
smi'@hhgstem laed u@htlmhtputdh(emias ivdekebp dvaedrives cammpnt @t intoBlie
nonitorin l.e el ectri ower on/of f
SR GiosEeapro Tre Rl RS ot & Jpiah SEEmBY gapac
oﬁll@ﬁioﬁl‘a soQndt hﬁe ARy Ha?%d?:kiﬁd RREA ﬂm@s@ﬁ%&ﬁ QshR ccf‘ﬁn thghe

portab .comput er can det ect rans I ons rom a
duphayc IPeomptelueasam fin ?bg\fmm off quegtiong ican badisplayed on the display

45 i R SRS b G oy an

- sélean Siltdrﬁ&?e[@r[ i disp fsbtebmeeihe dhtaicoldctipm et camhave touch
condj tion to a vehlc

-capability, so that the driver can mdlcatc a response o a displayed question by touching
the display screen directly. As noted above, the astomatic driving-activity data
collection unit can be equipped with voice recognition, recording and synthesis systems
~ such that the input/output facilities of the unit can be voice activated and the driver can

be questioned and respond vocally. The automatic data collection unit can be equipped
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el ectrical -power-off condition, which ordinarily marks
the arrival of the subject vehicle at a destination

‘| ocation. A sound card 82 is connected to the

peri pheral card interface 54 of the portable conputer
70. The sound card 82 in turn is connected to 'a
speaker 84 and a m crophone 86 nobunted in a housing
(not shown) of the portable conmputer. Al though for
clarity in Figure 3 the'sound card 82 is shown

withr syt doynbircation o types bﬁ]npdtﬂmmneﬁcﬂmeﬁ duch ikt &Ieunit may prompt
ctions, woul d general |

. h
VR R 1P Eh e sh o SO RANA SEgive FetpenPeramahe drives
A BRKeybBRIIS uﬁaﬁa\ty&ay&m%}e&y RbORS o by %féo%hﬁgﬁwelf these

VOl Cce- recognltlon sof fwar e runni ng on t he porta
t dheioputhububisilities offbedata edlmh@temh gy m‘alsohlm used to

Ml&ﬁ&ﬁfz@ %}%ﬁ%ﬁ by fezoftii 1{%%19 Gifort¥aibfl ?uﬁlaa% hSeh'EgD ?ﬁ“ﬁl mpdel,

further ort t runni ng VoIl €
vebitleyenn V&hl@letltiemﬁgalma mle‘tbegmnﬂ howsebalfl ideatificatiof M@mber. Such

‘ re i.tiol voi.ce s hesi.s capabi lities of
R SF R e Ly SR B B OR R A esiog
synem at ﬂlﬂtc:'pnn'aifsambh | 1A whcd refogniofi QeRion PRk bEBSPIRYBH Affdg the
E en E%%n copnection W th collecting trip
8‘ prp ellectinurnils eqyipped yeth Ydieecrseoasitiongisteine to
eflitily gie, un'ilﬁI ﬁmdcf)grﬁétth@ﬂo@é of A8 AHRLE "For S%Wiﬁ%&‘% tﬁJ‘l‘fSer

trip segnent, and destination activitie

JB‘F‘éficedFm'éﬂ disabled whnmrihe metor 06 thetvehislesis Enmblien 46. T| me
annotated vehicle-location data can be witten to a
floppy disc in the floppy disc drive 88 and the

fl oppy n@t@mbpmtfom& uip fegmeatrdtiveg by @ sabjdéttickable motor

sin mat a central statjon for processin
VBl i e s DB Hidets nramhting dot Menice e e
drier, poy bﬁ@é{fgeﬁ‘sm lﬁ‘itﬁ{urpt?s@ ofBi¥ tRF ség‘%dia’n?%fﬂmgt Or m
i'tu

tInE to time durin he course of [ ong

CE'BH‘é'HWéde a9 thei %e'a%li the vehjcle by inwpt/pyipetdaclities of 2 portable
olBoRRUR: \Q‘,ﬂfc ' ﬁ#i?slfeﬁyptgﬁﬁ&g pt é:%gg&és I&rﬁ?ul% additionally

ppy di sc using
pmntrfat m@ormah(m ﬁ'gmah(‘. dmvdry:onimhang: a‘dalbelltus@ﬁf bynihe dZiBer £ any
for

IIe ect,v cle and be use
g, BREHChny Sid Pesflainf SRAGE netfrcaion peiieRgertin Qe yehicle -
el gd eﬁrmht bt rat kd&ﬂy andedié €dtingOSTCaap althag SBLfishicat Uéﬂmaﬁléﬂ Sotivity
time, starting nileage, and _destination data.

PE&?&S%F@%R&S eu ?fbuéﬁeserad,aar@@pﬂ foe informatian mmMIW@ases made
o4 iR pafi ta LRI S PAR AMnddoR LR LRY b, iy of

 setwice r&!amed,geieaﬂmess i estabdishmqnts visitddp uid Whethéd dricdBa particular
g Erl se a di SB screen d ke lg or. keyboard, so

o Rsige Ganipi e P e RGP SO i PAREy @domatic drving
abtivity| RV RtidnNfRits for use in the invention include portable computers which

can be reprogrammed in the field during the course of a longitudinal driving-activity ‘

id

survey to change prompt messages, for example. Prompt messages can therefore be
- changed from time to time, for example to take account of the introduction and

w1thdrawal of advertising campaigns which potenhally could mﬂuence driving activity.
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di splay. Pronpt nessages in the form of questions can

" be displayed on the display screen of the unit al ong
with a list of responses for the driver to scrol

through and select. Alternatively, the display screen
~of the data collection unit can have touch

-capability, so that the driver can indicate a

response to a displ ayed question by touching the

di spl ay screen directly. As noted above, the automatic -
dr i vi fppeadixi & fs:3digiag f theglarieus dah elgmints oldlmchbvqum gaploted by

b0 530S, 155086 M B YRR iy s o

tafliect th@mttgeof\mfomatant wivial miglarlnd obhmaed roveethe caurse Gz single trip

uest res oca aut.omati ¢ .dat a )
. ge meg vaw?xtls 8':5 a&eﬁ%ﬁ&d §§[ ?% tﬁﬁwglﬁ?ctwuy éam collection
ﬁaﬁtﬁillﬂaﬂﬂﬁ@m bphn E‘WﬁSAquendhﬁwt Dt writh {saitdréd § bf§ dﬁ%i']s
that _the unit may pronpt he dri ver onadls

- ideptfied 18 ARPeRdLY MYam Mé‘c@a yane wsigneesedats mﬁqueamed either by
Sy ROHRL e B8 00y URDLPL N HERSALA6 e

datp collectierpunit Which fis iderdified hytane'Miat' dn Appémint Aon uni t

may is also be used to initialize the system by

recording the information such as: vehicle make and

nodel The §A8 hilofiteio@hicleRbAth fat0@Nkittd sahé ﬂﬂa P%@ﬁ?ﬂg system
and househol d jdentification nunmber. Such or mat i on

ddhe eratal sipfion; frona dheyarinuetomaled ﬁﬁmaﬂ?‘awh’;ﬂa@e@“?@lwmﬂs
SRl REQEEAShA &attﬁﬁéﬁﬁf@aﬁ}w& %Ehroaé foqj]oseékllicd in the
vVoi ce recognl tron sessi o carrie out ur ng

ah o ofjtzin icoainicpcaaliyorsefuf inféromgon ab@ut eaih] teptsepmnu mkm by each

e e e

mnﬁmelﬁneﬂshﬁ:aufbe mnalymﬁ&mh&tcallmpﬁeuﬁ & &0 b conslvaer drivéng-
not or of the vehj i,s 1n notion . ?ted above

vty mapket F?Sﬁafglég\%%rmaua? Plisteres to2 %‘bﬁ%e CQnEYBRLApduce and
RRfi@ing ¥Gihhanles and EORTRENER AperidRs! TaB1R Wm{mgﬁ?ﬁﬁa&@ provide
pronp t|n or identificatioh of the driver, any
haodeticpd ﬁsampids ofthe Weqo@fmanqrhblwng—q&tmég market gasesrch

- BESRGE it S b v bRty g len\ e iy

board the vehicle. If deS|red pol li ng pronpt nessages
coul d additionally E Qnpt for information fromthe
dri veFabiphé Bfemwghwe consymendrivipg-peiivilyrmarket research
s t v,
b 38 SO it R oGl A0 kBN sl e by

fvutd @kén. Sh markét des”ei&eh &%iMMn @buldrbg mﬁ:b@ggo@ébhmfeﬁtal
swtch, Destination activit a pronpt nessages coul
agenaé%m Bt it wewldprovide informatiomeonsaning felating nyee of different

t
RS S R pRElRSh bl Lokl i Tupy, e
wveitionywafld esmbledvemge speed vadi jdie timaohicpefs utef type to be measured.
establ i shnents visited, and whether or not a
parti cul ar . )

Table V presents hypothetical market research information concerning speeding

drivers by number of miles driven annually by vehicle insurance catrier which could be

obtained with a preferred method of the invention. A speeding driver might be defined
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advertising canpai gn had been experienced previously.
Preferably automatic driving activity data collection
units for use in the invention include portable
conmputers winch can be reprogramred in the field
during the course of a |longitudinal driving-activity
survey to change pronpt nessages, for exanple. Pronpt
nessages can therefore be changed fromtine to tine,

for  .exanmpl e, ke accou of the in ugtion, and

03 FAHEA I S5FroBEh LR Ph O FGrec e e Aees 56k it ay yoads.
higotnfdeibMbf th@fﬂﬁﬁ: piEseited th Bablé Vidould BLuPRIH dh ’fnsﬁrahée éhrrier in
listing of the various data el ements which coul _
asapssing dtg risk levgl selaiiveforisrogipstiters of t he i nventi on. The
data el enents are organi zed into sections to reflect

the entry of information which m ght .be obtained over

t he Chables¥I plesentshypgihetidal imarkes sgeaselt mdeﬂtaaow\Mhmh cioald be

BHARBERG3 i oSt S5 el 2

purchagérs, gﬂlloﬁiﬂoﬁ g?asﬁmeﬁiijﬁiﬂa&ﬂ adWall¥Rd pdr buyrdfidil Edmithny N To

Appendi x. A by  a I n-some instances, dat'a can 'be

Sein |SH@U“@YWH%¢" 6‘}6 anggmpatici detyingyactividy data veliection unitseould be
db h
g@%ﬁ o tﬁ@ anﬂirthﬂlﬁ %&%inggq% w%iﬂ(}ﬁ{g?&lgeﬁ a %fﬁ:t ofess

{han ﬁﬁp@mimuteé\waﬂnmde amfiﬂmg atagibelbcattdn @l it nd g@.ﬁhix@purchases

Rt et Fevafi o5 R bt 01 iR € ieapadDes o travel by e

Guhiold. NPrieéisivoul ¢ bbap ﬁ:ﬂ|fblei@xfdrﬂnﬁt1&ﬁédn§emﬁl%ﬂviﬁ,‘ﬁler asoline was
processed and statlstlcally an usi ng met hods

a
RHOIESD Sovnpywy salprs, sdas hrajcand a@’ wiwt@r@m Frket reseatch
@g&gﬂﬁg@i t@faﬂhg rt]ﬂ)%‘?fréekg%tﬁi‘fnof egg Rl Bﬁugtog %@eﬁrﬁ oif édfpanies in
Mekidinizameaguras Dﬁbranthtoaalanvdsqamngtetms andofor enoditoxing them
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activity market research information of interest to a
vari ety of consumer produce and narketing conpanies
and governnental agencies. Tables IV through VI bel ow
provi de hypothetical exanples of the types of
consuner driving-activity market research information
whi ch nay be obtained with preferred enbodi nents of
the invention. Table IV presents hypothetical consumer
driving-activity market research information
concerning mles travelled, hours travelled, average
speed and idle tine by route taken. Such market
research information could be useful to governnenta
agencies in that it would provide information
concerning rel ative usage of different road types
determ ned. fromroute-designation data. AS shown in
Table N, the invention would enable average speed and
idle time on each route type to be neasured.
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Tabl e V presents hypothetica
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1t is not intendéd to limit the present invention to the specific embodiments
described above, It is recognized that changes may be made in the invention
specifically described herein ﬁfithout deparlfng from tﬁq scope and teachings of the
instant invention, and it is intended to encompass all otl;er embodiments, alternatives

and modifcations consistent with the invention.
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CLAIMS
1. A method of obtaining consumer driving-activity market research information

comprising the following steps:

(a) selecting a plurality of panelists to form a consumer driving-activity
panel, at least one subject trackable motor vehicle and at least one
subject consumer driver being in association with each panelist of the
consumer driving-activity panel, the subject consumer driver in
association with the panelist having use of the subject trackable motor
vehicles in association with the panelists collectively forming the
consumer driving-activity panel providing representatives from a varied
plurality of vehicle-classification categories and the subject consumer
drivers in association with such panelists providing representatives from

a varied plurality of demographic categories;

.(b) for each panelist in the consumer driving-activity panel, storing
panelist attribute data corresponding to the panelist in a data processing
system, the panelist attribute data inchuding vehicle-classification data
concerning each subject trackable motor vehicle in association with the
“ panelist and demographic data concerning each subject consumer driver

in association with the panelist;

(c) for each subject trackable motor vehicle and each trip portion of 2
sample group of trip portions driven by the subject trackable motor
vehicle, automatically generating time-annotated vehicle-location data
approximately tracking the movement of the subject trackable motor
vehicle during the trip portion by means of automatic vehicle-location
tracking gear on the subject vehicle and storing the time-annotated
‘vehicle-location data in digital data storage, the time-annotated vehicle-
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UuaA bit x>4>4 x ~ >4 43 - r9 (4r/3CO 11!
-~ VCgfnrraV]Cloiqru U 41 CLAIMS 1. A nethod of
obt ai ni ng. consumer driving-activity market research
information conprising the follow ng steps: (a)
selecting a plurality of panelists to forma consuner
driving-activity panel, at |east one subject
trackabl e notor vehicle and at | east one subject
each-

consunmer driver . being, in. association, wt .
panel i st ‘?ca?(ﬁ‘eda% tﬂ?g‘,‘ﬁr&p po&'i“?'\/?‘ﬂ‘@"ﬁlf’ﬁi“\fﬂ’f%/“ﬁ%’é!’ engading
subj ect CewgesdRe I6tativeEodrifinates and associated times approximately

tracking the movement of the subject vehicle during the trip portion;

(d) for each subject trackable motor vehicle and each trip portion of the
sample group of trip portions driven by the subject vehicle, analyzing
time-annotated vehicle-location data associated with the trip portion to
.generate a set of trip-portion vehicle-use data including data encoding the
dae, the approximate time of.day, and the approximate duration of the

trip portion; the approximate étarting point coordinates and the

approximate destination coordinates of the trip portion;-the approximate
distance driven by the subject vehicle in the trip portion; and a _
representative approximate speed driven by the subject vehicle during the

trip portion;

() for each subject trackable motor vehicle, associating trip-portion
vehicle-use data for the sample group of trip portions driven by the
subject vehicle in the data processing system with elements of panelist
attribute data corresponding to the panelist of Hie consumer driving-
activity panel with which the subject trackable motor vehicle is in

assoctation; and ) .

(f) with the data processing system, analyzing statistically, over a
survey group of panelists of the consumer driving-activity panel, trip-
portion vehicle-use data-and associated panelist attribute data to obtain

consumer driving-activity market research information.
2. The method of obtaining consumer driving-activity market research information

according to claim 1 in which each panelist of the consumer driving-activity

panel is a household, the at least one subject trackable motor vehicle in -
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association wth the panelist having use of the

subj ect trackable notor vehicles in association with
the panelists collectively formng the consumer

. driving-activity panel providing representatives from
a.varied plurality of vehicle-classification
categories and the subject consuner ‘drivers in

associ ation with such panelists providing
representatives from, a varied plurality of

denog@sasiation sthellie panclist is p ynofesrvebiglernfydiiell driver imembess of the

cons % : r i "
T 1 AL MR 3 e o 1B ey LA Rl Ay 1] bypgpigion
pr ocewith Hg pasglist i mehberpdtied homsehald: ri but e dat a

i ncluding vehicle-classification data concerning each
subj ect trackable notor vehicle in association with

she PDRIMENHSA oPSHlaifiRERBAMARE ritift-ActhOGRERLIEse8Rh Rnformation
subj ect consuner driver in association wth the

pariel #c§erdingcty claijp 1dg avhich gsple panelistie & srkablepneter veltigle the at

par cr . : A
one BB bt W RPELARN: RN Ss0E A Bl Rnei s e
mdhi clraskaldemtertvebild pangjish #sclf, iand) theiatieastronetselijed consumer

vehi cke-location. dat. appraxi.natel v tracki the
 roverder S baHich i oS BRieORLER SinimeF 5isiug Bie of the
dur i ngackhisle-nidtgr-yehicld paely, means of automatic vehicle
| ocation tracking gear on the subject vehicle and
storing the tinme-annotated vehicle-location data in .
g1 91 tphe Hakaa of &ftﬁgﬁl chiiniel Hﬁ\?iﬁ%—gﬁf G ENGh iy 4lél’forma[ion
| ocation data for t % trip portion conprising a data
sequesecerdingdo ¢lairg 1 i nddeiossicly parielistds # oonsower diiveat the abledst

[ at [ ' ke g [ 1o}
oSO RSP RBHERLE b 0 R ke
f or emater seliigle of whichchadrineumertdyiver pinelist danng, et thetar lepst

portion of. the sanpl.e gqroup of tri orti.ons driven

byt e ohiebinyBRF Brite Py Shon vief pfagib it ponitimer-
vehi cdrirel padlibtHim6t 6 epsefci ated with the trip portion

to generate a set of trip portion vehicle-use data

i ncludi ng data encodi ng the date, the approxinmate .
i me : . ' . [ f i

Bor ¢ 1 S \@fod BRObhe 2ORAKL ERfe LAY R relelfth idbleaion
and tdveordimpo ekimdtie widdi the atliide-chabiction t@tsgories fdrevhich

L AN T TR E A AL

with panelists collectively forming the consumer driving-activity panel include

automobiles, vans, and sport-utility vehicles.

6. The methed of obtaining consumer driving-activity market research information
according to claim 5 in which the demographic data cdncerning each subject
consumer driver in association with a panelist of the consumer driving-activity

panel includes data encodiﬁg the age and the sex of the subject consumer driver.
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representative approxi mate speed driven by the subject
vehicle during the trip portion; (e) for each subject
trackabl e notor vehicle, associating trip-portion
vehi cl e-use data for the sanple group of trip portions
driven by the subject vehicle in the data processing
systemw th el enents of panelist attribute data

. corresponding to the panelist of the consuner driving-
activity panel with which the subject trackabl e notor
Uehi dihe methadrof obdaivio gonsomer doining-hotivity riarkdt eesdarch information

proc [ .analyzing statijsticall pver a .
surv gl?/(%é'@g% g&/ gl%iﬁlgg r% lwlﬁé({l d lcpi?eq%éapg&ia:ﬂ%w.zémmg each subject
dri vicogsumet dilvéryinRavactation WitRa pReulici SMhe/ E8HsEmbr diBng-activity
dat a- ﬁl&?,q&}isom ated panelist attribute data to obtain
cons KA MRS Aga gaeqdine: 3 pesanpidncqres euel ok thantubienteangmer
2. TheverddiorbudéholPidbmé ilﬁelccﬂr&%%?éémﬁr deWsh ﬁlﬁtsh%le&y
mar ket research information according to clarmt-in
whi cl§orsimer gevesiis gemagiber.ne consuner driving-activity
panel is a household, the at.|east one. subject
trackable notor vehicle in 44 association with the
§sdne The metRdaofobtabiiny edriseher dfvinpactiRitg FriaViet ré¥RIBIE fnforation
‘t he hou;ehfl(g .haiée'uile and the at | east one subj ect
cons OREFIF 1R, Epi) 4 1o, Bhich the degioeraphicidata ronpptpiag jcagh subjegt
menbesnstinet BGvdral abeikGon With 4 Eﬁ{eﬁﬁt&%’e ﬁns&lh&adrfvilghgactivity
e

consuner driving-activity mar research i nformtion

accoP#fich §rthsT dckidss data gndpring ian edecatiom lexel and anemployment
trackaRker ﬂﬁtﬂﬁjdﬁtﬂizzﬂn?er.dﬁngr at | east one subject
ehic

trackabl e nmotor” v e in association- with the
panelist is the a; trackabl e-notor-vehicle panelist

| tse d.the at .| east one, subject. consumer riyer
9 n° adbs wRRsR S bning R BRI A0V BBRED Ferarel infgmation
havi agoutig @ claifes id whiel @l Rhidh QMssiviedtichl R P@MEérhing -each

4. Th% nmet hod, of obtai ni.ng consunmer driving-activity

mar k &40i5ce Hagkable Matopyehigle Brassasiation with: papelist of Hheconspmer
one. SUERE R DRl iobS GRS, £ fhotalel fndh pETT e

wi.t hveltide.panel i st is a trackable nmotor vehicle of
whi ch the consuner-driver panelist has use, and the at
| east one subject consuner driver in association with

10he wheRleilsl of Sbialting CMSUHE driviligl AEViP ARl flsediéMmBrination
or h géo?)?dl h];g' to.claim 5 in which the éutomatic vehicle-focation tracking gear on
each subject trackable motor vehicle includes a global positioning system
("GPS") satellite receiver for receiving GPS satellite signals for determining
location geodetic coordinate data specifying the approximate location of the

subject vehicle at the time the satellite signals were received.
11.  The method of obtaining consumer driving-activity market research information

according to claim 10 in which the data processing system is located in a central

station and is in communication with wireless receiver gear,
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5. The nethod of obtaining consuner driving-activity
mar ket research information according to claiml in

whi ch the vehicle-classification categories for which

representatives are provided as subject trackable
notor vehicles in association wth panelists
collectively form ng the consuner driving-activity
panel include autonobiles, vans, and sport utility
vehi cl es. 6..The nethod of obtaining eonsuner

dri vi iagwhich ﬁmhtsybmmaekabﬂﬁame@r wbhicla fivequipiied with wireless

Conoet Wiyl P alhucalo W Sl bl efign irating sear, and

association with a panel i st of the consuner

dri vi ng-act Vlt anel ineludes data encodi ng the age
and twg*"g@& thrsigpe) o ayfamaticalbeanamafing mwpnnmtgmer-anmed
met hogkhitfie-RiRb @b \ddbOfoR AHUB]ecttdckh !
research informtion accor'{jefn ct o!ﬁ% \54" Z\%E}dﬂ%mp
the deFHER abﬁwalaalpar%mféﬁn pﬁ@wea@mu@munuaugammmﬂg
L Cliglalls @RSARE IR 1k lich ORI v bl B BRI

dri vi ng activit ane

ér s ovﬁiclq:-lucomm Irmkmg geir ﬂnbm tlwblrde:ts LEDBRUIRE gear Gh ItMﬁsfubject
-or cz F"‘k‘d i,n orre l.evel "of a househol d of

t he sU & Ndts §re8$|y§}'eg{eaq and 5 ‘?’fﬂ%ﬁ‘i‘e‘a“ﬂ?@t‘?ﬁ’e‘tehﬁ& lgsation
obt ai dﬁtmg)r(tw&lﬂiﬁrudnh\ﬂxgl&i ash 'si‘ékatg}é of Bfekfta la B 3RARE fystem.

information according to claim77in which
dermogr aphi ¢ data concerning each subject consuner

9.1 verd Re@sd of bﬁ&hﬁﬁepﬁ#ﬁ}e?ﬁg?ﬂ? ahq?\hl mar gergg oni dg{(])ﬁl&allon

driving-activity pa

" an edseendingrtolclais| L1dmerhioh tbﬂpiralpmrdnsmkteatget& anfl ticheireless

cons e el e e ey i TR ERahete Ser mat o

according to claim5 _in which the vehicle
ﬁ)assn fication_data concerni ng each _subject trackable
t or Theaethpd of ebtaiaing cppumen diyipg-agtivityragrkefresshrch feformation

cons LHEEESrdm‘értb \ro::la?\‘g 1954 \v‘ﬁicﬁ%a@?ﬁﬁ{cct H&clfkh’l‘{iﬁ ?ndi’&t\%hchc inclndes

enco%:agjgl utfact urer

wmﬁ&wdjaltaifdamcmgu qegnestadda tier autbrationghizlztlowdtioy
market} k‘ééear ,nformation according to-claim5 in
whi ch ¥ ill c vehicle-location tracking gear on

each subject trackable notor vehicle includes a gl obal
posi tjioning system ("GPS') satellite receiver for

r eceiifiwldchOhe stepy(@ of .au@n@hgaim generalingiedestoringi tnge—annotated
| ocaty.gpy %ﬁgﬂﬁﬁ' Iﬁp %ﬂ%h @ﬁl‘gﬁct BL R ES ! Yiflde biifeach trip

appr oXi net e 1T oca
portion of the sample group of trip portions includes storing the time-annotaled

vehicle-location data in the digital data storage of the subject vehicle,

14, '}‘lie method of obtaining consumer driving-activity market research information
according to claim 13 in which the data processing system is located in a central
station, and in which the method futther comprises a step of, for each subject
trackable motor vehicle and each -trip portion of a data-report group of trip

portions driven by the subject vehicle, transferring time-annotated vehicle-
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.subj ect vehicle at the time the satellite signals were
received. 11. The nethod of obtaining consuner
driving-activity market research infornation

according to claim 10 in which the data processing
systemis located in a central station and is in
comruni cation with wireless receiver gear, 46 in which
each subject trackable notor vehicle is equi pped with
wireless transmtter gear connected to the automatic
vehi closationcdata eorrespanckigrtg thpedata-repond groupwifitd poitiens frem the

f i, I ' d [ ' .
{§ e ssaftteae Bteiion wPBRF of e Sniflareicfe M date ningsing
t r ack gyaledn DM et ktGliéoh.and each trip portion of the

sanpl e group of trip portions includes continually
transmtting signals encoding vehicle-location data

gsner ghethelbd Wﬁﬂéin@l[? éd?l?urﬁ#t i—a%tiVﬁﬂn%ﬁ:@f 19538 fformation
tracking gear fromtite wreless transmtter géar on
t he satsoping tockimcl4deintwhiclhtheweadévbtsdligiat daty storage of eaohd

storing.tipe-apnot ated.vehjcle-|l ocation data for the
trip E)Lg)ﬁclk grﬁcliaﬁfg Jnatpy %ﬁh: {séldggtgf QgsiorSP“teﬁ’é'“ﬂt&Fg vehicle-
priacesitian dysinaemoldble HaG-siethfodedd, iR WA hedata ptrocessing

consuner driving-activity market research infornation
accor st inghe centry gtationinglydesra remevalile-aiedig geader for reading the

ot ansfgrﬁdv%legl?a@&stﬁﬁgé?{B;ia‘é‘%ﬁfirﬂe@lﬁch fl\%%geh\ﬁ? rtraﬂ&@t{riélﬁ]the time-

constitute elenments o ul ar telephone sys
13. Thwotatedherbicld-looiticai dataepresponding to dreidaiangpart gioziptof trip

k . [ f [ i di to.claimlpD i
whi o P ERFRGRInd ReRiTR Bee i B Sl vPuSe T e "
r ead/ proctssingisgstemlin detcansil statige carpprives the dtep® of Kibring such

aut omat. i, ehi,cl e-l ocation tracking gear; and in . .
whi chVitH "“X%B"'t %5‘“ B remRvahigmasspirinEg Bediade tiegread{yrite digital

st ori bga bloPde 2RRRLVRESRe rfeRakE l@ﬁalssoﬁgita.k@ Hiﬁﬁlitgtoﬂ F;I'lﬁéh 8RG{e-

subj ect . trac'kabl e notor vehicle and eac ri
por t i @motated: vehickalepationglata wasaecardedofrom the storags orc thedwbject

stori . I e t veh) -1 0 ion.data in ..
the aariaoa iR rBhoup s b SleRned A R B8 pitessing
The npisteatatahe cdtral stathg, aadfda0m@p @ fesotdbi@Mmbisstdrige media at
-mar ket research information_ according éo claim13.in
whi chibeigentsd sitign with s reoyghle-aediagedst g g dpig piocessing
cent r glstenst at on, and in which the nmethod further :
conpri'ses a step of, for each subject trackable notor
vehi cle and each trip portion of a data-report group

tri rtions, driven by the. subj.ect vehicle. . . .
?E'an Slfl‘g? F‘?ﬁ‘é’d to? ﬂ@t@lg}ﬂg&o&f I éﬁfngragh‘ﬁl% mirkel reséarch information
_ according to claim 13 in which the removable mass-storage media is a digital

magnetic tape, a floppy magnetic disc, or a removable hard magnetic disc.

17.  The method of obtaining consumer driving-activity market research information
according to claim 14 in which the time-annotated vehicle-location data is
transferred from the read/write digital dafa storage on the subject vehicle to the
data procéssing system in the central station by way of a modem and telepjxo;ae

line connection.
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| ocation data corresponding to the data report group
of trip portions fromthe read/wite digital data
storage on.the subject vehicle to the data processing
systemin the central station. .15. The nethod of
obt ai ni ng consuner driving-activity market research
information according to claim14 in which the
read/wite.digital data storage of each subject
trackabl e notor vehicle is adapted to store

tine annot ated vehicle |ocation data in renovabl e

St i fﬁh? rrﬁ’%g}? élmj é’h%ﬁ'ﬂ?gn%cfv‘\]g‘m%% rﬂ;ﬁl@d aih\:;g? &%%c%% ?esgarch information

r enoV abloedifg 6 elaiheRdewhich the RpRdAtivE apprbﬁmvaéye&i of step (d) is
mass- st orage nedia, and in which the step of

transP‘ElaP?fF'&“iaFFea‘ieF%é-sPe&ﬁnot ated vehicle | ocation data
corresponding to the data-report group of trip

portions fromthe digital data storage on the subject

Vghi c[Tke msthodof ghteiningoeassene driyingyativity markdn eeserclt infibrmation

stati r.in

veni croeof Sl a5 AEw BB Sl Bty dab et wertof e @ i
itk _t hen apgrdxinrate maxingint speed. dat a st or age renovi ng the
Tenovabl e mass-storage media on which the tine

annot at ed vehicle-location data was recorded fromthe

00T agfe @R(Hod O DYBIM con‘.{!?rnércdrﬁan%{cﬂgﬁéf Rfal el Qes{eanal mformahon
renovabl e mass-storage ne a proces

syst efs@rding o daint ? i1 whichstepiid) ofdalyzogl llng-anhﬁated veluclf:-

renov B35 t he ntral, stati
Wi th ?CE: hﬁ? ermv%%{’a&g‘g flg%fg‘glgtg & rp % 0“ q{gledwl%grgggggﬂwg
Syst eportiogs fu'ﬂher mmlhﬂds wfingolotaionicogrdimaes wh&ided in the data

accor B! elgF s LR RE lrlanghi sl wip portion t

MBS s- a¢@isagtterdeipaatbSdata il ﬂo&z&ion—cﬁ&ﬂﬂﬂtd-ﬁldéﬁﬂQout@-demgnator
or a renovabl e hard nmagnetic

flopp netlc i sc,

di se. table, BRCRH i osAHP el QTGRS & designation of a route
drivi welﬁﬁ{r tlié'sfu NiebBvchiRie ih SRERHTdetidh O Mati on

according to claim14 in V\,hlclgthetlrre annot at ed
vehicle-location data is transferred fromthe

adf s j [ n
2875, 454 bl O i . BB B R BB Bl ion
by wagccofdigg wwordeam 20 W}ﬁé]exdntmdbsxghatﬂﬁdmDﬂﬂa@ﬁd:(ﬁﬁon-écﬁ)rdmate-
-18. The net hodﬁjof obt ai conaumsr driving-activity,

mar kelNIpERALgpte eﬁ*ﬁ?%?rnta ncludgs daja gncedingn speed m assqciated
whi chyfiig @R RIERIAT by e IARE A Ogmro? dREGwRih HleSBpreshhtative

is an approximate age spee
approximate speed of step (d) is an approximate maximurm speed driven by the

subject trackable motor vehicle on the route designated by the route-designator
data; and in which step (d) of analyzing time-annotated vehicle-location data
associated with each trfp portion of the sample group of trip portions comprises
comparing the approxiniate maximum speed driven by the subject vehicle on the
Toute designated by the route-designator data with the speed limit associated
with the route.
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19. The nethod of obtaining consunmer driving-activity
mar ket research information according to claim5 in
whi ch the representative approxi nate speed of step (d)
is ,t'1l, an approximte maxi rum speed. 20. The net hod
of obtaining consuner driving-activity market research
information according to claim5 in which step (d) of
anal yzing time-annotated vehicle- |ocation data
associated with each trip portion of the sanple group
22. t r The mpthod bbdﬂaxﬁmgtcbasunmo dpvingestivity mgrkebreadairahninformation

‘coordi nat es en yence o e )

CF e aeatson B o et s 1 0F 43R GETR e Ranqtgipd vehicle-
por t i RBatich daBCERRIdIOMUE et TP Paftioh dﬂ%{e@sahﬁ)le?gmu%of trip

I ocatl on- coor di nat e- i ndexed_ route-desi gnat or

t he "p@tipes @é&?rgwawseswm degtingier seasdinglas abithg Qﬂmmf tion
d t

07t R sautrol 8y pbi o HoclReatl ESniGUA fra -
cons ulmaumrowrd@!ahﬂemtlgcaﬁanﬂemgmedﬂe,hhe lrfcau:mndasxgnator
accordi.ng to claim 20 in, which rautge-designator .dat
P nh S hetee el e e iy o B e BT RELR g phfon
tdbl e includes data encoding a speed linit associated

with a route desjgnated by the route-designator data;
2t whilhhmethad of phtainingregpsumer dgiymeselivigt waksbegeasth ifarmation

(d) i SecBf r
(1 CEcBRIBP T S Pl BRI HBIBe WAIERSs oqipped

desi gwith @doripble Higitelepmpuths daying raricropeacasson rread/writthdath

dat o g8 el BVEL B AbARed IREDABlL R Bl o ot

gr oupcmﬁccttcd ® tpc)alttomm: mhlqhw-iosmon mkpargemg i Iu.dnch each trip

\6/l gﬁr 2})’(%‘{(& ﬂg Safﬁaﬁgé Ugefg Lgélg\?/@&ng%s%rlglly coﬁs%?utes a trip segment

r out eeleRiifpNRoM it vehiMd-Natidnerysqaditioh iabd trqﬂﬁ@ﬁﬁhﬂitﬁﬁng-
wth the route. 49 22. The nethod of obtaining

consuBpt lgeatipn dgya a%qon‘!/ veRiclstagippary égla_caﬁlwt. antnarSﬁaP?-fB n
accor Gésﬂﬂ? drla . nli‘ wilthG ﬁlﬁ:&@d (ne?lco %e)é gx&éﬂae;ﬁ of, for
ti me anno ve |1 C ['ocati on ata assoc at e W t

each eachpulgectttiacknblef mblbe veiirip ad eacbupp efégmant pf the sample group

Coor o hERACEREHL UGHIng A SR rrBHoh PO nE RO TaLEEgtes Vi e

the t{diclo & théddi di theAGpaBEmeM GRiriRpslASbgitiah aking e i N
a |ocation-coordinate-indexed | ocation-desi gnator

t abl eirputieutpyfaaititins of the ppsablgcompuien a&fbstafe%@stba portable
encod M]ﬂplg%;dael%b@}@tﬂ'lcoﬁblﬂg Frofipb iefiakd Sler@l irth el dohputer using

portion
the input/output facilities of the computer.

24.  The method of obtaining consumer driving-activity market research information
' according.v to claim 23 in which the trip-segment polling prompt message for -
each trip segment of the sample group of trip Qegments inciudes prompts for
identiﬁéation of the driver of the subject vehicle, any passengers in the subject

vehicle, and the purpose of the trip segment.
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The net hod of obtaining consunmer driving-activity

mar ket research information according to claim5 in
whi ch each subject trackable notor vehicle is equi pped
with a portable digital conputer having a

m croprocessor, read/wite data storage, and

i nput/output facilities, the portable conputer

bei ng' data-transfer .connected to the automatic

vehi cl e-l ocation tracking gear; in which.each. trip

2por t Thnmethod péolyainpigcogsuegs deivingrachvigiomatkehessearch information
i LUt [ {. { ' f
27+ RepRlgo el 2 RGP b bR EBCTR Ao PR E BidriF e

st ar fibjgt véhidlaincludesd deivertdholte SBRABAtput using the input/output

vehi ?I -stag onarg condjtio t a trip-segnent

dest FAEIEHAL 15 CHMPYRE listing each difeE wheriea mefbstiof abquseliold

COMD{itA Shid e RS vEficle iPin as%ﬁllﬁoﬁﬁlﬁ# Sﬁﬁne[ﬁ &'@Hﬁ@hifﬁauon of
h tort sanple

notor vehicle and each trip segnen

gr oURnY PASSEnESTp insthg yubieet vebiglegueludes@ passengep-cheoigeraenu output

1] . rcle is | t t
Phe 15 fedil/olBICABRALOS s MmplE NiinE etk MY ot
“Ahp u!ublmci_lqﬁ;talf]:ﬂ aled jyrbhig:eﬁarddentiﬁeamm rif 2l Iﬁllrpmsﬁmﬂ tlﬁr 1rip 3z ment
*storln In the ort e coO ut er re to
Sol 1 s sppoRabefis soonoativing Geinbubunit entexet ige
t he tomppitéraistingithdig ifdd fripQsg@énstpifpoSQTRM ﬁ_fwhi&i’fmcyk? of

met hod  of obtal ning consuner driving-activity marke _

r eseStPERE # FPbK ivdbs BRling pramRiimrgsage includenslodng a clgiceof driver
the gdidcRaiSREaRdrRel-badiske ﬂEﬂﬂ%{ WRSISAYE phidbngef Qvﬁ%btééf frbm
segnent of the sanple group of Trip segﬁentsg I ncl udes

pr onfiePasserger-chisen nfiw snid @rchoice ofiBipdscgment pfpdskeelected from

subj Vehi ssengers i.n the subj.ect
von SF uSiEicks AR BRGEEPAE foifiny STl BhFibvey wog
- The cetjwuet, of obt ai ni ng consuner driving-activity
mar ket research information according to claim24 in
whi ch the pronpt for identification of the driver of
26N TRMEMEE of Githinlng donalm&%ﬁivﬂ,]gdicti (B mlked feSeal@ M formation

out put using the input/output acll1'tires of the
conpafcerding totclaig 2340 Wwhichi each sutijest trgckableandser valiicigihas a

B T

pas seshixde-elettricdlipowettbh eeidifi@whdieth 86bjeitl @éhiéle is being driven
passenger - choi ce .menu out put using the. input/output

f aci #1d the subjact vehicle gagasalby baingssiatiogarydenthoveliicle eleptris

~' , . I g - . - . - -

the' B ST28h B i VenlclEcRUARR pok ol iERbkod, 62 bt

pur peasputéraindhe sobject veliigle being ingeliidieclectpicai/pswiepon/off-

2 bR BETRY h HGi BEBGE B o e

vehicle, and in which the method further comprises thie steps of monitoring the

electric power system of each subject trackable motor vehicle with the portable
computer on the subject vehicle to detect a transition from a vehicle-electrical-
power-off condition to a vehicle-electrical-power-on condition and, responsive
to detecting such power-off-to-power-on transition, outputting the trip-segment

polling prompt message when the subject vehicle is at a trip-segment starting-
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storing a reply to the polling pronpt nessage includes
storing a choice of driver selected fromthe
driver-choi ce nenu, any choi ces of passenger sel ected
from the passenger-choice nenu, and a choi ce of
trip-segnent purpose selected from the purpose-choice
menu entered using the input/output facilities of the
conputer. 26. The nethod of obtaining consumer
driving-activity market research infornmation

accor ghingdotatioal ai m 23 i n whi ch each subject trackable
nmotor vehicle has a vehicle electric power system
the vehicle electric power systen1being in a

yehi otk RL@64 b SRhintd %ﬁsugﬂzr d?i@ﬂl@ he X tbltegk-‘i{ch information

subj ect vehicle is Iven
vehi caeorgingdo glaig 25@11 N@l@t the inputl mytpuwfemllll&smf\lm;mﬂabie

el ect ]

vehi c t&% Icli5 {) c?cn]'?lf n?o&?]rd\fegl c&{nclpﬂeea Hﬁpt}lﬂﬁp@y output
conp uztndra mmﬁahlee;&buhjd&qiut 've hit@lchsddgdn igpuit.n

vehi cl e-el ectri cal - power-on/of f- nonitoring

communi cation with the vehicle electric power system

08! t NEne MERLE BF@[}tﬁHQg IcBndffiieF hri'i/ﬂg- 1&%?&9{ deliGkeh information

conprises the ste nmonitorin rc powe
syst esecorttingae glagm I@ﬁe@ twhmhab« atplu&'outpqtduclmmsmf Itle pmrtahle

gg? ec‘?“ﬁ ? i g’ﬁ S?Ig %ﬁje? t he Jé?‘ [ee‘E‘?IFﬁlec%ﬂ audio speaker

powereunfiit deivatde by @Bick @yxﬁthesﬁfsbﬁlvﬁre@u@:ﬁﬁg bﬂ? ﬁie deshfefer QRN a
condi tion_ and, r,es onsive to detecting

power TISF9RIORE %‘SWéF igputiadapted 1q Brevidg Gtg&met’ |Smj~cle Hta to speech

tri p-2egmRivh soRRhid ehiRE BAMle (IRPHAYE When the subj ect
vehicle 1s at a trip-segnent starting 51 point

| ocation. 27. The nethod of obtaini ng consuner

g%lc\(;lrﬂ%n'g 6&/ b é(blﬂﬂigg%nsfu\ﬁﬁ?ﬂh%ﬁﬁ élc vﬁén;?:?ro etarch information
f aci Iactmrdmgafﬁ clahn 5o wihidhl ench subjiut trackable mcaohvehidm Baquipped

track | e npt r vehicle in Iude a.visual dis
out pu‘[’ 3 Ror ‘%? U‘QI °°R’é‘9196 FH0E A RUETORCCE e E@‘F‘? ‘éfé‘F dais
| NpUtgtordS afd tpﬁ?&lﬂﬁﬁ adiied! &l d?@bl@%ﬂﬁ {i@f being data-transfer

drivi ng- activi resear i nfor tron
accoragnnegtadgo ﬂmmﬂmm&q \rrchwln—lohattdnéraphpm gmmmhlch the subject

faC|I|t of . the r.t abl e on ea

{1 acistEe Bisy GuRRRE R Fuic R FoB s i 20A56E et
out pugowr isysbdm Beiby i@ valficleBRchREl-Foweploh WA dti6h Whethe Qibject
. the copputer and a m crophone digitizer input adapted

t o prihickesbrige driverandide subjectvahicls gesrsabhbeing stationary when
reco gtﬂé %}ﬁae %ﬁﬁ%o@:ef &%wrt{]g i3 Jeﬁ%lc-%?&&waﬁfmwer-off condition,

the portable computer on the subject vehicle being in vehicl&eleétrical—power—
on/off-monitoring communication with the vehicle electric power system of the
vehicle; in which each trip portion ot; the sample group of trip portions
essentially ‘constitutes a trip segment extending from a first vehicle-stationary
condition at a trip-segment starting-point location to a second vehicle-stationary
‘condition at a (rip-segment destination location; and in which the method further

comprises the steps of, for each subject trackable motor vehicle and each trip
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29. The nethod of obtaining consunmer driving-activity
mar ket research information according to claim5 in

whi ch each subject trackable nmotor vehicle is equi pped
with a portable digital conputer having a

m croprocessor, read/wite data storage, and

i nput/output facilities, the portable conputer being
data-transfer connected to the automatic

vehicl e-location tracking gear; in which the subject

t r ac lEsEMent pbthersample; growp 95 Fripseguipnts, momilogiog thecvebivieelectric

t i Gl s ' { ' i 0.
vuni dloyrel BRHESt GLf s UGN vo KR B BeldE L Borslioh from
vehi ¢l ehicke-teitrical goweron eonditioh hea sdbtleetepmhﬂ-;ﬁiy@r-off
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vehicl e being 1 n vehicle-electrical-power

on/ ofthe $ibifct vriigle tadnking desinatias copfdinates fer the b sagment.

el ectric power systemof the vehicle; in which each
trip portion of the sanple group of trip portions
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vehi qbatieh dith agatijted KAMMaLH QP sBimeht bF Hﬁ'sﬁnﬁﬁﬁ?i‘&up of tri
destination_ |l ocation; and in which the netho furthe|P

conpriP&BANts fiether eamprises using degtination eqsirdinates ofalbk trigt-gsgment
ot OfyeNigfalifsh @aid 16k Hia el LdpiiRnti0 see?cﬁgé'ﬁt‘ﬁﬁ%dgsfé%rfa&? g%&”ﬂ? Le

group for trip segments, “nonitori
el ectlodation-pomdinaisyisdesnd bfcatemelesiguripraatile fir the lpahihlde o piiter,

veni deobtst el dt R Toted Bt deSispaion of = ocaton for e

vehi destinali@céf the afip fipwRht, ahd, i Cetivedt@d 16RtonHESHRANT MG
to detecting such power-on-to-power-off transition,
|I

st or iCAGePPRYNE Iyhe ﬁf—sﬁaé@m seardinates|ipfodnd inthg decation-designator
. €NCOMHN duBfingNdsRAtdh MRl &Rk projdpe nﬁ%&ﬁ%@ﬁw% ficle

to define destination coordinates for,

segmitut/ogiput fpilitiesefithel potabisrompyien gramptiog dex identification of a
dri vigags.aehh L i i . .
o BB B SRR U BEFL it

t i meleoatiot-dessmhatoe iibdd - lotatioaddesignatha data amtened witk dheMdstination

CeonchbUaRE TG o8l BBl Sapd e cnered o
coor %éwrasie%ﬁh@r ufihg ttfqupmhtput\/ﬁﬁliﬁésedf%@cdgg‘f%@eﬂ or

the tri'p segne to seek | ocation-desi gnator aina
| ocation-coordi nat e-i ndexed |.ocati on-desi gnator table

j(n t # l ut er t he.l ocation- desi anat,or .
e o TR EREIIRE b ope A REH oD el L3R Chprqrgpation
the according to claim 29 in which the input/output facilities of the portable

computer of each subject vehicle include a visual display output and a manual

keyboard input qf a touchscreen input.

32. The method of obtaining consumer driving-activity market research information

according to claim 29 in which the input/output facilities of the portable
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destination of the trip segnent, and, in the event no

| ocati on-desi gnator data corresponding to the
destination coordinates is found in the

| .ocati on-designator table, outputting a

desti nati on-desi gnati on pronpt nessage using the

i nput/output facilities of the portable conputer
pronpting for identification of a designation of the
destination and storing in the

| ocat | @amaee beledn ek denead mdlm%'agaro%ﬁak%éﬁtﬁﬁt dcBRR by
as |l ocation-designator data i ndexed wth the :
dest i reldegpinthesiosofivate moniag oa phe/camputdrend a microphone digitizer

A T R ey
faci | imhsiag of tlievempognut er. 31. The net hod of

obt ai ni ng consumer driving-activity market research
information aceording to claim29 in which the

- i sput /iétmdlhod éﬁdﬂldiﬁihféoreﬁmhh&i\ﬁﬂé-ﬁﬁﬁhg _ma‘}gémégeﬁ%h Hformation
each subject vehicle Tnclude a visua i splay out put

and a ¥vedvdiag to Rlaimn s ar which seaelr swbjegt trankatls eratenrvehislsuis equipped
32 Th§ AteTe Sfe) 3 1.0i rodri ving- RUNR!

et ot MUTE POl BB IR o bl e i

whi ch sidvage, apdiinpoiidytmit fichlities] the pertdile tdmpppartetty datbBansfer

conput er_o ach subject vehicle inclyde -an audiQ .
o Dk PhnRed 18 5 AL Ve S raioh BSeHnoaBE @ovliglsaeh tip

Funni N@rieh ¢fike L@IPBIEREp BNEipapdMiss QRRAMAIYLotkiith@€4 trip segment
i nput adapted to provide di 9|t|-zed speech data to
i

speec FXFBEBE AT bATE ¥ehilaselionagy Aendfia Rt atepsermt siarting-
33. ThinBédafsh ©fa @B EhRR- SARRMTRLdibY ol PecfHdepitlchty

mar ket research information according to clarms in

whi ch degfinatienlgication; andiiokelitlethemetikodigther enipsisexthe piep of, for

r 14 w : L Qi tad ._havi
i or op AL aBiBCEARE itk hRGCATRAL g 1K AR of i sample group
i nput /ab efipp segedeatsiat iheitdg-segnivat datihatiohdocdop isitg desiimgion

dat a-tra%sfer ﬁlonnect ed to t,rle aq]ué onflti c . ‘

vehi c1QOIGRLES ob et HRSrERRyt YehiFle-uss dafh i thettipregmeny to access

© por ti QfcaBbn-Ubge ARk i@ h Rt -cddrdiRatEMidek & Rocation-designator
essentially constitutes a trip segnent extending from

a fir Jebleshhe pertaiieredrenwiary the deration-designaton dataisp aseegied iencoding
o o 20a Bl QS ARG T B, s i e o
dest i rfadilites df dieaiortable camgutentovdutpit a destinatioracivity prdispt
conpri ses the step,, of or, .each subject. trackahle

ot or FﬁgEICB‘T%‘HB‘%é%&W 4‘? flestia 12 i the Jogapign-designator

9roup daff prbiublingRg WRBntaidh cbitRrridd LSRRI BAied out at the
destination Tocation, using destination
_destination designated and storing any reply to the destination-activity prompt
message entered into the portable computer using the input/output facilities of

the computer.
34.  The method of obtaining consumer driving-activity market research information

according to claim 33 in which the destination designated is a retail store and

the dcsﬁnation—acﬁvitf prompt message corresponding to the destination
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coordi nates of the trip-segnent vehicle-use data for
the trip segnent to access 1ocation-designator data
in a location-coordinate-indexed | ocation-desi gnator
table in the portable conputer, the

| ocati on-desi gnator data so accessed encoding a

desi gnation for the destination of the trip segnent,
and using the input/output facilities of the portable
conmputer to output a destination-activity pronpt

t hes sagignated canPesh PELrkyR foiy SffubnGt me&yq?at%ﬁ&%%m.
by the | ocation-designator data pronpting fTor

i nformati on concerning activities carried out at the
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t he C.OIRIML x{stin?iﬂ" TEe net hod of obtai ni ng, consunger , | .
dri vifg- act oty e RE PIPRRLRPERES GRrtssRpgting jo the destination
accordisiggatedcorhrisss Pdmipls fobidefxifidaon 05y WisirRskes visited at the
“designated is a retail store_and th

. e ‘.
dest i PR centariagd idpnfification ohhusinestes abihe skonpingi asgter ot which
tihe  dRediafatidd mde. desi gnated conprises a pronpt for
any. anount of noney spent at the store. 35. The nethod

of obtaining consuner driving-activity market research

iy nf orqat i rding to claim33:jn which the .
TR R R —
dest ianair@iimg mcn‘aim( BB ¥n Pphiehile (RHRAOR JEHEN0ANO BdbMte ts@ition and
i natj on _desi %nat ed conpri ses

t he dtles{:I prompts for

i dent'T FEHERER-6HVIBHRFOBIR, MAagAOTFERANdig ta the dasignation
shopiesigh@NéRiprRBFprofPRL fof ideRtfi@iioPbf ML ﬁhﬂﬁﬁf &Baif gasoline
the shopping center at which ;-lilt. purchases were
made Pugasediag theservics satiop padidentification ofithe price paid for the
driviggy@et i vity market research information

according to claim33 in which the destination
designated is a service station and the

pstipation- LY t, r onpt ssage, corresponding to |
s RS St R RSB e ST Sematon
| dentacdording t@taid 33 ARtHEE adlhprishgQhe ﬁ@dy pgeﬁpladcﬂ%ubj_ect tmc¥able
[

purchased at the service station anc entification o
t he pRQteevepigiey reppemmaning s ppitshie digital cpmputastondle swbject

't or PP & CRETREhdd AR botigh MR T XA OB,
t he demwouiput fcilitienafths odipeutdr. t r ackabl e notor

vehi cle, reprogranm ng the portable digital conputer
on the subject vehicle to change destination-activity

39, Ot FRSHRRIMTObRIIRY Eorld B ddrivii-activity market research information
according to claim 37 in which a destination-activity prompt message is changed
by reprogramming the portable computer of each subject vehicle to prompt for
identification of whether the subject consumer driver encountered a particular
advertising campaign pertaining to the destination designated corresponding to

the prompt message.

35



I nput/output facilities of the computer. 38. The
nmet hod of . obt ai ni ng consuner driving-activity market
research information according to claim37 in which a
destination-activity pronpt nessage is changed by
reprogranmm ng the portable conputer of each subject
vehicle to pronpt for identification of whether the
subj ect consuner driver encountered a particul ar
@vert I si ng canpai gn pertaining to the destination

si gf8e guthod o obfaing Gogsumer deivingcmity matket segrarclGBformation
39. T t 94l LV ng-activity.
ar ket T e PR AR 1 Bt GBI Rt divin:
whi chatthitypandl excesfis {hOG0.i sts i n the consuner driving
activity panel exceeds 10, 000. 56
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