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VEHICLES IN VEHICLE 

FIELD OF TllE INVENT/ ' 

This invention relates to the field of automated tracking of moving vehicles en­
tering an<l leaving Jots using radio frequency tagging. f\·1ore specifically the in­
vention relates to the automation of tracking vehicle in,·cntory, the. automation 
of vehicle theft detection and alarm, the automation of vehicle service moniwring 
and billing, and the automation of generating specialized marketing reports. 

BACJ(GJlOUND OF TJJE JNVHNTJON 

There arc many applications where it is necessary to collect information regarding 
when a vehicle ent.~rs, lcuves! or is stored in a storngc area like a vehicle Int. I lcn .. "' 
the term vehicle includes automobiles, trucks, trailers, rental equipment. 
snowmobiles, boats or any other d~tss of·movable equipment that is parki:d or 
stored in ~111 area (lot). 

Determining which unique vehiclc(s) is on a lol(llr lots) Ctllltinucs tn .be a dilrmmn 
for busine-'scs (li~1e a dcalcrsllip) where there arc multiple lots and vchidcs rou­
ti1~cly moving in and out of the lo! (or lots). In the prior ml, vehicle st~!l.llS j.; 
nwnually noted ip an inventory register, on invcntop' c:ll"ds or .stored in a com­
puter dut.:1 base. All these mcthocl.s nrc prone lo lium<111 error. Ao::. th.<:' \\'hid.:­
invenlory and number or lols grow, the need for a low cost method aullm1:ncd tn 
track the vehicle inventory grows in importance. : 

Theft dekction is one :1rc:1 where it is necessary to determine if H vehick h~!" !cf~ 
a .stor:.igc nre:1 (IOl) through <in i1cccs.s like ;1 drivcwciy during air un:1u~li1'rizcd 
lime frnmc. Specifically, there continues tn be :i need in ·aulomohilc de:1li:r,hip.;;. 
lo <JUlom;tl.e lhe process In quickly determine which \chicle left, which 111:. <tnd 
when. This nee<l is p:trticul:1rly import:111l in high crime :.!rci1s \\·here mul1ip!;: C<ll"' 
arc st<)lcn c:1ch month. This function is cspcci.illy impo: wnt hcc<iu~c nuiny dc:1i­
cr.s don't nwkc insurance d:1im.s because.' making in.sur:1ncc clc1ims would ,·au-.;.:­
their in!'ur:.tncc premium lo increase sig.niric:rntly. TP complkntc nrnllcr:'. th.:- · 
modern dealership h~1s the need lo protect· their vehicle inventory while try!:1g t1i 
cncolll~:)gc prospective cusl(l!l1ers t.1' visit the <lc:ilership 24 hours a day. ~cw:~ 
days a week. 

Al many automobile dealerships .se\•crnl ~ccurily mci1s.uic.s arc or h:.1ve been tricc.i. 
Some examples of security methods currcnlly in use arc: 
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I. Co<lc<l ignition switch - This is an electrical switch which is encoded and con­
nected in series with the standard ignition key :-;witch. This security measure rc­
<1uircs the simultaneous entry of a code and the turning of the ignition switch to 
start a vehicle. 

2. Rcmolc camera networks - This is a method of monitoring all the areas around 
a dealership lot where there is an automobile inventory. These cameras arc in 
fixed locations and require an individual lo monitor the camera output displays. 
Typically the cameras arc motorized and can sweep through a specmc area in a 
dealership. AL the central monitoring site there is automated or manual switching 
between several remote cameras to a sii1glc (or multiple) monitor(s) where they 
arc viewed. 

3. Movement sensors with an alarm - This security measure is individually in­
stalled in each automobile which the dciilcrs wish to protect. The sensor when 
activated is connected to an alarm (often the vehicle horn) which will sound when 
movement is sensed. 

4. Barbed wire fence-- This is tt vcrv c01wcntilltrnl method of nrotcctin!! the \'chi-~ t ~ 

clcs stored in a lot. In addition tn the fence around the perimeter, a lockable gate 
is required at each driveway cntrnncc l<l prevent :rntomobilcs from being drh·cn 
off when the lot is closed. 

5. Fixed motion sensors - These types of devices sense the llHlVcmcn t of <lll object 
and can then be used to turn on :111 ;~Jann, light, etc. to scare :111 intruder away. 

Each nf these prior art methods nf providing security agninst vehicle theft has 
limitations. 

Coded ignition switches arc expensive, typically costing $ IOO per vchidc and re­
quire <1 meclrnnic 15 to 30 ininu.tcs to inst<ill or remove the dl.!vice. They _require 
adaptation to fit into ihc dash <1nd must he :Hided to the \'chicle's co.st when the 
vehicle is sold. 

Remote c:imcra networks rcqui-re an individu:1I to monitor the c~1111er:15 nwking 
. them expensive to operate. Addition:1lly, if there :ire multiple activities :in indi­

vidual c:.m only monitor one camera at <l time. Another drawback is C<tmcras 
require nc.ljustmcnt lo keep them in focu!' emihling :.1 clear view of the license C1nd 
i or color of an aµtomobile speeding through :.1 drivcw<iy. 

Movement sensors hnvc the disadvantage tlrnt the alarm can -be disengaged by 
disconnecting a vehicles electrical power (bntlcry). Of course. this type of security 
doesn't provide a vehicle's idcntific:llion nor docs it alien\· for the rclny of an 
alarm when a vehicle is stolen from a .remote lol. There arc of course sophi5ti-
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catecl movement sensor activated systems costing hundreds of <lollnrs which solve 
these problems. 

Barbed wire fences have the major drawback of preventing perspective customers 
access to the dealership when it is closed. This can act as a considerable imped­
iment to vehicle sales given the desire mentioned earlier of wanting customers to 
shop evenings, holidays and weekends when the dealership isn't officially open. 
Additionally, a fence can be costly to install and easy for intruders to damage 
with a cutting pliers. 

Fixed motion sensors, while very effective for turning on exterior lighting for 
customers at night, have the clrawback of causing false alarms as a security de­
vice. Any object like an animal can cause the motion sensor to activate. Like the 
fence, this security method <loesn't capture the vehicle's ic.lentific~1tion 01' the time 
a p<u·ticular vehicle is stolen. 

Another critical need for people managing vehicles on a lol(s) is monitoring the 
period of time a ,.·chicle has been off a lot. In the large car dealership example, 
several. hundred ,·ehicJc.c; can be taken for test drives each day. During absence 
from the lot! the vehicle could be broken-down! be in an accident, or be stolen. 
In any of these cases it would be apprnpri.ate to notify the dealer management 
of a potcnti:ll prnblem, the lime period the vehicle has been absent and the ,·chi­
cle's idcntilicati(m. Jn the prior· art, a salcsnrnn is required to remember ,,·hich 
vehicles left the Int, nl what lime, and with whom. Dc<1lc1iships can implement a 
manual system noting this information on a status b<1ard or using small index 
can.ls. Most dc~i!cr.s find this type of system is diflicull lo maint~iin accun.itely 
and timely. 

There is aho a need to nutomatc the process of gaininl?. marketing inform~llion 
abtlllt vehicles <'11 a lot(s) which have been test driven hy potential cuswmcrs. 
This infornwtion might include how many limes <l vchidc W<ts driven and the 
total tc~l time on a vehicle. Keeping trnck of lww nrnny times a used vehicle Jws 
been driven would be of great value in ~1 used ~chicle lot. Typic:illy a used Ychicle 
lws unique characteristics, like manufacture, m:1kc, nwdel~ milc:.1ge~ colPr. etc. 
Prior m:t method::; involve manuaJly nrnrking on n 'form which vehicle wa~ wkcn 
fnr '1 drin•. Counting the m:.irkings on the form <tllows the de:.tlcr Lo determine 
,..,·hich vehicles arc more popular lo test drive. The more popular vchidc:; (~1 
particular model) should he stocked al a higher order rate and will sell 1C.1r a 
greater profit. 

There is a need to determine which current customers which have purcJrn~cd a 
vehicle have returned ·lo a vehicle lot to look at other perspective vehicles. A 
marketing report would provklc a strong indication a current customer is 1~1oking 
for another vchide. There is no current method known of automating thl' col-
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lection of information, of which current customers have come to a lot, to look at 
vehicles. 

When a vehicle has entered a dealership for service there is a need to know when 
the vehicle leaves that all the recommended service has been completed. Ad<li­
tiona] benefit to the dealer is to know as the vehicle leaves that the bill has been 
paid. There are no known inexpensive methods of automating these checks today. 

OBJECTS OF TlfE INVENTION 

An object of this invention is an improved aulomuted system and method lo track. 
when vehicles enter, leave or arc stored on vehide storngc areas or lot(s) therefore 
providing real-time a locator in<licating which vehic.:le(s) is (arc) in which lol(s). 

An object of this invention is an improved automated system and metho<l for 
identifying theft of vehiclc.c; that have left a vehicle storage area (lot) when a ve­
hicle wasn't authorized lo leave. 

An otijcct of this invention is ~111 impr~>ve<l n~1tClnrnted system and method ft~1: · ....... . 

identifying a vehicle thal has been out of a stor:tgc arc:1 (Jots) beyond a predc­
lcrmirlcd time interval. 

An objccl of this invenlion is ;rn improved nutomaled system and method for 
identifying a customer vehicle Im$ left a lot without the completion of vehicle 
service nndjor without paying for the vehicle service. 

An object of this invention is :in improved autnnwtcd method for gencrnling 
nrnrketing rcporl.' pcrl:.iining to a vehiclc(.s) movemcn t on <md off :.i veh ide sll,r­
agc <ll"Cll Joi (s). 

An object of this invention is an improved m1tom:1led method to determine which 
customers Llrnt have purclwsed ;1 vchic.:lc h:ive returned ton vchicklol lo shop f'or 
another vehicle. 

SUA1/\1ARl7 OF TJIE INVENTION 

The present invei1tion is n novel use of rnc.lio frequency (RF) l<lgging lo monitor 
vehicles passing through :rn area access to a vehicle stornge area. Using RF tag­
ging, vehicle information about a vehicle passing through an :1cccss area is com­
municated to a b~isc station/computer.system. The b:1sc station/ computer syslem 
has status information that is used with the vehicle information to t:ikc a specified 
action like sending a mcss:1ge to a ma1rnger, pager, and/or a computer terminal. 
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The message can take the form of a security ~1Jnrm, ~crvicc report, and/or m~r­
keting report. 

The vehicle storage area can be a lot like a parking lot al a car dealership anc.l the 
area access could be a driveway, ramp, etc. :11lowing vehicles on the fol (5toragc 
area) to enter and leave the storage area. The invention can be used with one or 
more storage areas each having one or more area accesses. 

One or more of the vehicles stored in the storage area is equipped with an RF tag 
which has vehicle information which can include vehicle idcntific~1tion informa­
tion (ID) and possibly other infornu1tk1n like the vehicle service history. The ve­
hicle information is stored in a t:ig memory conwined on the tag. In a preferred 
embodiment, for automobiles the vehicle ID information is the VIN~ \'chicle 
ldentHication Number. The RF tng on em:h Ychiclc· ~1lso has a radio recci\·er and 
transmitter for receiving an<l trnnsmitting a radio frequency {RF) signal. a tag 
antenna for receiving the RF signal and transmitting (or in a preferred embod­
iment, reflecting) a returned RF signal~ and ~r logic circuit that puts inf<.,rn10.ttion 
in the received RF signal to creale the returned RF .sig1rnl. 

Jn a preferred embodiment; one or more "lwse station ml lcnnas arc located at ·each·· 
of one or more arcn accesses (cntrancc!'/cxit.'>) to the .stnrngc area. One nr mnrc 
station antennas arc elecLrically connected to c:tch base station. These base sta­
tion m1tcnnas transmit the RF .sign:il generated by the b:.i~c station to the Rf uigs 
on the vchicles/cnrs passing through. (entering or leaving) the arc:i accesses 
{entrancc.c;;icxiLc;). The RF lag sends a return RF signal to the base station via the 
base station antcnnn. The return RF signal includes the vehicle ID inf,1rmation. 
In a preferred cmbo<liment multiple antennas connected to a base stnlinn can be 
used to determine direction of vehicle travel. 

The invention includes a central computer ·tlwl c~lll be tied to a remote lt't'" bJsc 
slalion in one of .se\·ernl wnys such .as: hasc station to mo<lcm, modem ti' ccntnil 
computer modem; base st:ttim1 to iL<> Jncnl cnntrnllcr or conccnlralor h1 modem, 
modem to ccnlrnl computer modem; etc. Jn the preferred embodiment :1 remote 
Int b~sc stnlinn is connected to :.1 luc:1l computer (whid1 is n remote computer to 
the central computer) connected to :i modem, lhi.s modem conncct.s tn th1.' ·~·cntrnl 
computer modem. One or many base stntions capture the cntrnncc/cxit rrnmbcr 
and the vehicle ID information. Thi" information is then relayed to tbi:- main 
computer u~ing ;my of w<.'11 known established communicHLions mcllw1.!s. Nntc 
that the central ct1mputcr (storage urea) can be at ;1 gn.~at distance from the re­
mote computer (remote ~toragc area). For example, the central computer I.storage 
area) ca11 be in one state and the remote computer (storage area) can be in n 
distant .stale. In this case, information can be- communicated between (amcmg.J 
the central and remote computcr(s) _via mo<lcm.s or other known communication 
links (satellite.) · 
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The central computer has status information stored on its disk. The status in­
formation might be times that each lot is open/closed, marketing informati~n 
about the vehicles, customers assigned vehicle storage location information, status 
of service information about the vehicle, (e.g. the vehicle is a demonstration 
modd or needs an oil change), etc. 

In addition to reading the vehicle ID information and the base station informa­
tion and the entrance/exit number (status information), the central computer can 
perform additional functions. Using the vehicle ID information, status informa­
tion, and a system algorithm, the system can <lctermine if a dealer owns a vehicle 
and that the vehicle is unauthorized to leave the lot, such as a theft. Algorithms 
can also determine how long a dealer owned vehicle has been on a test drive 
noting when the lest drive has exceeded a preset lol violation time. Using the 
vehicle ID information a system algorithm can establish, in the case of a customer 
owned vehicle, whether a dealer has completed the vehicle service and whether 
the customer has paid the bill for the service as the vehicle leaves the lot. The 
system can also determine if the vehicle needs service. In each of these ·cases a 
message can be sent lo a computer terminal indicating the activity that h.-i:- oc­
curred. In an alternate embodiment, an algorithm further automates each of 
these processes: by sending a page to· the ap-prorl'itt le ·dealcrsh·ip ma-nage-men l lo 
initiate action, such us in the case of"thefl, alert the police. lnfornrntion about a 
vehicles absencp from the lot can be used ;1s marketing information about the 
dealer owned vehicle such as total time the vehicle frns been test driven or number 
of times the vehicle has been t:1ken for test drives. L~1st ly t.hc computer collects 
information about customers with purchased vehicles returning to a lot with their 
t:1gged vehicle. This information can be used to identifv current cuslomers that 
arc looking into purchasing another vehicle. 

BRIEF DESCRJP110N OP TllE DRA IYINGS 

Figure l is a block diagran~ showing two complete vehicle storage areas (a muin 
lol and a remote lot) with base sl:llions and .~1111c1Jrws ncM the Jot cntrancc(s), u 
main computer (main lot) with files :md prinicr, n re.mote computer (rl·motc Joi), 
vchicl~s with rndio frcl1ucncy t.ags, a commercial p;1ging company :md hro:.1dcnsl 
antenna, and a manager wilh a h:mdheld p~1ging unit. 

Figure 2 is a block diagram of one preferred cmbodimcnl including ;:l \"chicle, ;:1 
radio frequency t:Jg attached ln a vehicle, a base stnlion, an t111lcnn:1. and :1 lot 
cntran_ce. 

Figure 3A is a flow chart showing the steps of an alg<1rithm that handles the ve­
hicle tracking application, thefl identification application, an<l advanced market-
ing data collection application. -

i1iii~Ui 
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Figure 3B is a flow chart showing the steps of an algorithm that determines if a 
customer's service has been completed and whether the service bill has been pai<l. 

Figure 4 is a flow chart showing the steps of an algorithm that handles the de­
termination that a dealer owned vehicle has been out of a lot for more than a 
predetermined Jot time, "Timeout Violation". 

Figure 5 is a flow chart showing the steps of an algorithm that performs the 
constructing, sending, and logging of pages. 

Figure 6 is block diagrams of the preferred data slructure of the records and ta­
bles used in the applications : Vehicle Identification Record (Figure 6A). Cus-

. tomcr Marketing Tag Record (Figure 68), Logged Pager Record (Figure 6C), 
Assign Pager Record (Figure 60), Lot Hours Closed. Record (Figure 6E), Vehicle 
Out of Lot Record (Figure 6F), and Vehicle Markeling Summary Record (Figure 
60). 

Figure 7A is a blOck. diagram ~howing typical "Stolen Vehicle" pager display. 

Figure 7B is a block diagrnm·~howing-·lypica-1 ~Tinicout Violation" pager display ... 

Figure 8 is now chart sh<iwing the steps of an ~1lgorilhm that builds an nrnrkcting 
report based on customers with tagged vehicles reent('ring a lot potenti<tlly slwp­
ping for an ~tdditional vehicle. 

Figure 9 is flow chart showing the steps of an nlgorithm thal builds a nHtrkcting 
report ln1scd on dealer owned lagged vehicles lc<1ving :rnc..l en tcring n Jot. 

Figure IOA is a block diagram of the preferred embodiment of the Customer 
Prospect Reporl. 

Figure IOB is a block <fo1gram of the preferred embodiment of the Vehicle Test 
Drive Report. 

D£TA//..,ED DESCRIPTION OF T/1£ INIENTION 

The system (JOO) comprises of one <'r more sltlr:1ge areas (101,102) (e.g. a main 
lot (JOI) ai~d, in some preferred embl~dimcnts. one or more remote Jots ( 102)). a 
main c~nnpulcr {130) with algorithms (142, 300, 30 I, 400, 500, 800~ 900), files 
(J35faiHI a printer (134), a remote computer (l-tO) with algorithms (J-12), one c~r 
more RF tag base stations· (120), ~1 paging cnmp;my ( J 60)~ with broadcast an­
tenna (162), manager (150) with a handhclcJ pager (155), and one or more vehi­
cles (105) equipped with RF tags (2W). In one preferred embodiment there arc 
no remote lots ( l 02). · 

. 
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Each storage area (JOI, I02) has several vehicles (105) and at least one area ac­
cess or entrance/exit (I JO). A vehicle (105) c<in be any movable mode of trans­
portation including a: car, truck, trailer, boat, rnilroad car, van, snow mobile, etc. 
In a preferred embodiment, a vehicle (J.05) is a car or truck. A storage area (101, 
102) is any place where one or more vehicles (105) is sto1;ed. A storage area (101, 
102) can include a parking lot (e.g. for a car dealership or for residential or com­
mercial parking), railroad yard, road way, marina, and/or car lot. An area access 
(110) includes any access to the storage area (JOI, 102) that pcrmiLc; the vehicle 
(105) .lo enter or leave the storage area {IOI, 102). Arca accesses (I IO) include 
drive ways, curb cuts, gates, openings, railroad switches, bridges, and can_als. In 
this disclosure, storage areas {IOI, l02) will be referred to as lots (IOI, 102) and 
area accesses (I IO}will be referred to as entrances (I IO) and/or-exits (1 IO) with­
out the lost of generality. 

One or more base station antennas (125) that arc elcclrically connected to a base 
station (120) arc placed in close proximity lo one or more of the area accesses or · 
entrances/exits {I I 0). This close proximity is anywhere within the distance that 
pcrmiLc; an RF signal to be communicated between the b:.1sc station (120) and the 
RF btg (210) attach.eel le> a· vchidc (105) passing throi1gh the entrance/exit (110) 
where the base station nntcnnv (J 2.5) is .JocDtcd. Base .station ;111tcnnas (125) arc 
well known as arc the jlllethods for mounting them. Jn some preferred embod­
iments, the base st:.ition <mlenna (125) is mountc<l on :.111 independent stcind, on 
a fence in close proximity to the ent.rnncC'/exit (110), or in the area :.icccss ( 110) 
e.g. under a driveway or within a speed bump. 

A b:.1sc sl<ition (120) is elcctric:illy connected to the base station :.1ntcnna (125). 
/\. ba$e sl:1tfon (120) typically indudcs :.1 b;1sc swtion processor (122) <UHi a nidio 
frequency circuit (J 21) tlrnt is clcclrically connected lo the lrnsc srntion antenna 
( 125). The h::ise stn linn processor ( 122) typic:.1 lly processes, stor·c": ou I pu ls, :J nd 
inputs infornwtinn in the b:.1sc stnlinn (120). Bnse st:.llions (120)dcsign and 
connectivity is well known in the RF lngging mt. 

Jf there is :i rcmole lol (102), a remote compulcr (140) nrny t1lso hi! included in 
the system (I 00). Further a ccnlrnl computer (130) will he included in the system 
(IOO). Jn one prcfcrrc<I embodiment, the ha.sc sl:il.ion (120) nt the remote Jot (102) 
is connected tn the rcmnle computer (140) so tlwt infornrntion !!:llhcred by the 
base station (120) cnn be trnnsfcrrcd lo the m:1in computer (130) ,·ia a commu­
nic;1tio_n _line (145.) or other .simil:.ir connection. Jn :.1ltcrnative preferred embod­
iment~~ information can be also be gnlhcrcd :.1t the m:.1in computer (130) from 
base sta Lions { 120) ·or base station processor ( 122) in the system ( IOO) and/or 
from one or more rcm(1le computers (140). This information can be transferred 
among the base stations (120), remolc computers (140), and the main computer -
(l30) via communication lines (145). 

1iiliiiHii 
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The communication Jines (145) could include satellite, phone line, leased line or 
the like. These communication lines can be used to connect proccssl"1rs I com­
puters (122, 130, 140) at dist:mt locations to one another. The communication 
lines could also include direct wire connections like a buried cable (128) used for 
a local connection. 

Jn one preferred embodiment, the main computer (130). is a ASj400 {Trademark 
of the International Business Machines Corporation) with terminals and printer, 
with software OS/400, Client Acccss/400 and PagerPac:..ioo all described in the 
publication uAS/400 Advanced Services Handbook" nuriiber GAI9-5-186. The 
AS/400 is a midrange computer with all the necessary features int"gratcd to­
gether. In a preferred embodiment lhe remote computer (140) can also be an 
AS/400, or a PC (Personal Computer). 

In one preferred embodiment, the remote computer (14{)) runs an algn~·ithm (142) 
which reads the field vehicle "Vehicle ID" (602) adds ~he c0nstant field NLot 
Number" (625) and sends the information to the main Ct'.'lmputcr (13(~?. Sec fig­
ure 6A and block 307 of Figure 3. The computer algc,rithm f 142) necessary to 
read the t~ig information from the base station is \'.'ell kri'-~wn to 0ne trained in the 
a rt of RF tags. 

In a preferred embodiment, the central computer (130} has attachcJ a printer 
(134) for reports :incl ~1 disk {135) with files (601, 630. f;-10, 6<l0, 67f•. 6~0, 690) 
described in Figures 6A, 6B, 6C,160, f1E, 6F, and 6G. Aclditionaliy. the main 
computer (130) runs :1lgorithms 142, 300, 301, 400, 500. 800 and 909 described 
below. Jn one preferred embod_itucnt, the nwin computer (I 30l i.:a-n .-.end alpha­
numeric pages (157, 640) via C(llllmunication links (l'•l) similar l11 communi­
c:ttions links (145) described above to a paging company <I 60) which broadcasts 
(164) the p:-igc m·cr rndio frequci1cy by i;1nd antenna ( l f.0::!). S;:-\·cral :and antcn­
nns (162) or ~:1tcllitc (not shown) can bl' u:-;cd Lo incrca~~ the a:·i:-•1 co·, :.:-rcc.l l"'Y the 
pHging broadcast signal (164). A lot m<11wgcr (150) in ;'•'sscs:-;itlll of:: har:dhcld 
pager (J 5.5) c•m receive :1 page (e.g. an nl:.irm nmljor mc;;;.agel 1 J .)7) ::: ;id take an 
action. Some well known brnnds tlf pagers ( 155., a re \fotc.':vla A·.: \·isnr. ~1 nd 
Skyt.ell Skywnn.1. Locnl paging ncl\\'l.'rks arc prnvidc~ hy C1.'mp:.rn:;:-s like Bell 
South, US West, etc. Companies like Skylcll: AT&T 3;·.j f\1Pt1.'n.lla ;--·n)\·i"k 5<H­

cllitc networks. 

Note-that in ctn ~tltcrmilivc embodiment. the p:iging cm::pany '-'<Ill l"'(' a prin·idcr 
of any_ of a number of lclcc0mmunicati~'n links that re;-n1it tr:.msm:-..sion "'fin­
formation, like status information in swragc J 35, t('I be communica:~d to fllhcr 
systems JOO in remote 1ocn lions. Thcsl' we JI known com nun ic:.u ion Ii n ks J<.,()ft 62 
can include computer network links, ph,mc Jines, and/or sa.t~1litc. In systems like 
this, storage area owners, like car dcalrr.-hips or. vehicle manufocturc-c;. can com-

This Sheet Has Bee~ Repla 
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municatc ::-tatus information between storage areas in distant locations. For ex­
ample, a dealership of a car manufacturer in California can transmit a service 
record of a vehicle to a dealership in New York so that the service record (status 
information) can be used by a system 100 at the New York dealership when the 
vehicle pa$ses through an access area at the New Y(>rk dealership. 

Shown in Figure 2 is a vehicle passing through (200) an area access, specifically 
a single roadway (I IO), leading out from a vehicle dealer's vehicle lot (101 .local 

. or 102 remote). It is assumed that this roadway (I IO) is the only means of passage 
(area access, I JO). Jf not, additional antennas (125) can be installed at each other 
entrance/exit (I JO), all connecte<l to a base station (120). Additional base stations 
(120) may be used as appropriate. An RF tag (active or passive) (210) is a_t­
tached to each vehicle (105). In a preferred embodiment, the RF tag (210) is af­
fixed to the underside or metal member vi;1 an insulating or dielectric plate 
approximately equal in thickness to a quarter wavelength of the RF carrier. \Vith 
appropriate antenna design, no dielectric spacer is necessary for lag nttachmcnt 
to metal directly. The mounting necessary to overcome the shorting effects 
mounting on metal ~ll"c well known by people skilled in the arl or ~mtenna design. 
Altcrnath·cly, the tag can be· mounted: cm. a--non~mct~111ic portion of the vehicle's 
underside. Mounting on other locatioi1!' of the vehicle (105) arc possible, as long 
as the mounting and location of the RF tag ·c2t0)" on ·the vehicle (105) docs not 
interfcr<-' with the communication bclwcen the tag (210) and the base station 
(J 2p). 

Thr RF tag (210) comprises a tag antenna (230), tng;logic (225), t~~g oscillator nr 
rndiC:1 fr<-'q uency component (220) and :i Wg memory (215). The base st:.1 tion ( 120) 
sends a RF interrog:.llion (236) ratlio frequency sign.al (250) via buried nnten1w 
(125) to the antenna (230) cm the t:ig (2!0). This ca11 be a c<1nlinuously repealed 
request. The logic (225) on the lag then reads the vehicle infornrntion, e.g., Ve­
hicle ID f Fig 6A, 602) from the ti1g memory (2 J 5). The oscillator or tag RF 
sccliilll (:!~OJ puts the vehicle ID infornrntinn on the r~turn RF sign:1l (255) which 
is sent hack to the base station (120) vi~1 the t:tg mllcnnu (230).· The return RF 
signal (255} sent hy the l~1g (210) is received by the b:1sc station antenna (125). 
The bnsc "~ation (120) then extracts the vehicle ID infornrnti<lll (235) from lhe 
return· Rf-" sig1rnl by known methods. One preferred cmbndiment 'or a b:1sc 
stntionjtag communication :-1pparatus is given in U.S P:1tenl number 4.075,632 to 
Baldwin <'l :11. issued February 21, 197R which is herein incorporated by rcfcn:ncc 
in il:o; entirety~ 

Note tf-i.ri.t in alternative preferred emhodimenl.s, the request signal (250) sent by 
the hasc station (120) can request that the tag logic (225) place information, like 
stan•s infornrnlion, on the tag memory (2 I 5). For example, n request radio frc­
_qucncy signal (250) might provide a. vehicle service record to the RF t.ag 210 and 
aLC.o cau~c the lag logic (225) to store the service record in the tag memory (2 I 5). 



( 

11 

Al a later time, a base station (120) could then access the service record from the 
tag memory (215) with a second rcquesl radio frequency signal. In one preferred 
embodiment-; the service record can be part of the vehicle ideptification record 
(sec block 624 of Figure 6A). Jn alternative embodiments, the service record is 
stored in a location of the tag memory (215) different than the vehicle identifica­
tion record (601). The service record might be status information (sec box 338 
of Figure 38) provided by the base station (120) · 

In a preferred embodiment, the base slalion antenna (125) is buried under the 
exit roadway (110) so that any vehicle passing through this access· (110) is inter­
rogated by the RF base station (120). The return signal (25.5) from the tag as a 
result of the interrogation contains the vehicle ID (602) information that identi­
fies the vehicle (105). The information is sent to a computer (130 if main lot or 
140 if rcmole lol) which rem.ls the vehicle ID (602) identification information 
from the return signal (255) and adds the driveway lot entrance identification or 
base station antenna location. In alternative embodiments, this function can be 
pcrforme<l by the base station processor (122). Another preferred embodiment 
includes multiple antennas (125) al each access (J JO) allowing the ba$c slaticm 
processor or local computer lo determine Lhe direction the vehicle was trnvcling, 
entering or exiting the lot. · 

Information contained in the computci· syslcms (130·, 140) is transmitted OYcr 
communication links {145) so that vehicles leaving one lot (IOI) can enter ~mother 
(102) and still be trac~e<.I. This fe<1Lurc is p<JJ"ticularly useful for renl<1l C<lr com­
panies and vehicle dc;:ilcrs that tnmsport vehicles between lots. This feature al­
lows for added flexibility and convenience yet nrnintains the over.all vehicle 
inventory control whei1 cnclJ lol is pnrlof nn enterprise network of lots. 1 

Figure 3 is a n(l\\' chart showing the steps of :1 preferred vehicle monitoring n lg.o­
rithrn (300). The algorithm w<.1ils (30.5) for :.in intcrrupl from either 11 nrnin ba~c 
station (309) or <lll interrupt. (307) roming fwm a remote computer (140) <Ht<.1chcd 
lo one or more remote ba.sc stations (120). The interrupt i!' generated. when Lhc 
base st:1tion (120) dctccL<> that a Ychicle is passing through an area act:css (110). 
As slated :1bo\'~, this occurs when the b<1sc st:llion (I 20) dctccL<; n return sig1wl 
(255) frClm :i tag (2IO) on Che vchidc (105) pas~ing through the area access (110). 

In step (310) the algorithm (300) rc:ids vehicle ID ·(<>£>2) inf<lrmation and 1.lc1.cr­
mincs the lot. lot access and datc/limC'. Sec Figure 6;\. A.s .staled abtn·C', the ,·c­
hicle information (the vehicle ID idcntific:tlinn) is detcrminc1..l by the bnsc stalion 
(120) from the t~ctum signal (235). Some status information (lot/entrance and 
time ilif0rm~1tion) is pro\'ided by the base st:lli<•n proccs~or (122), remote cc.1m­
puter (140), or central computer {130}. 

The next step is to read (312) additional status information including the Vehicle 
l<lenLificalion File (314) in or<lcr lo obt~1in complete information about the vchi-

\ 
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cle. In step (313) the validity of the ID (602) is determined. A tag is considered 
valid if a corresponding Vehicle Identification Record (60 J) exists for the ID 
(602). Jn one preferred embodiment these Vehicle Identification Records arc in­
dexed on ID field (602) for fast me access. In the future when many dealers use 
vehicle I Os it will be increasingly important to identify vehicles that were not 
owned or sold by the dealer (step 313). Past service records for vehicles can be 
very important in diagnosing a current vehicle problem. When a vehicle is iden­
tified as not in this computer system (313), a request (315) can be sent to a net-

·work of other dealer systems to fetch the appropri.atc service records; This 
technique is \\'ell known by those specialized in the art of computer networking. 
The algorithm then moves to Figure 3B where the system tests to determine if the 
vehicle has come on the Jot for servicing (342) . .If service is preformed a check is 
made when the vehicle leaves to as.sure that all service was completed (347) and 
the bill paid (352). 

In one embodiment, the Vehicle Identification Record (601), particularly an 
Owner fiekl {615), is checked in step (317) lo determine if the vehicle is owned 
by the dealership 0 Dealership0 or hns been purchased by a customer (Customer 
Name, e.g. Bill Anderson). If the Owner field (615) is a customer then the algo­
rithm moves to Figure 313 as_ abo\'c,-where 3 -test-is .mndc-to <letcrminc if the vc­
hi~lc is in for .service. lf the Owner field (615) is equnl to "Dealer.ship" then the 
hours the particular lot, main (JOI) or rem©le (J"02), is closed arc determined in 
step (355) from n Lol Hours CIClscd File (358). Step (360) provides the capability 
to change the information in the Lot Hohrs Closed File (35R). -In a preferred 
embodiment, the Lot Hours Closed Records (670) is kept sequenced by lot, date 
and time. If the lot selected is not schcdu!Cd to be open al thh• time (675) in step 
(365) then m1 indicator is set. lo "Stokn Vehicle" and a message is sent to the 
Dealership General M<Hrnger to initiate appropri:.ite action. The algorithm then 
goes to Figure 5 (500) to initi:1tc a puge. If the lot. is selected to be open al this 
time (675) in step (365) thC' Vehicle Out of Lot Record ((>80) is written (385) to· 
the Vehicle Out of Lot File (390). Jn n preferred implementation the Vehicle Out 
of Lot Fite (390) ·i.s kept sequenced by Vehicle ID (681), Date (685), Time (687) 
arn.I Jn/Out (689) fields. In slep (392) the Vehicle Out of Lot File (390) is re::id 
for the particul~1r Vehicle ID {(1~0) to determine if there is bolh an In and Out 
record (680). Jf both records exi!'t the lapsed time (6R7) is calculated. If there 
was rm In and Out Record {6~0) both records ;ire ercised. The Vehicle Marketing 
Summary File (395), which contains m.irkeling infornrntion about the number 
of limes the vehicle Ju1s been taken off the Jot (695) ;md the total time out ·of lot 
(697) is then updated with the vehicle tolal time driven (697) and the Lot:1l m1m­
ber of.times the vehicle has been driven (695). The algorithm then returns to the 
wait for another inr.errupl step (305). 

Figure 3B is a now chart (301) entered because the vehicle ID identified '"as not 
valid {313) or the vehicle ID identifies not owned by the dealership (317) in Fig­
ure 3A {300). After a predetermined time delny (336) which allows a customer 

.. ii1iiiiiilii 
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t<> have a service tickcl wriltcn and recorded in the computer the algorithm starts. 
In a preferred embodiment for automobiles the Dealer Service File (338) is read 
(337) for the particular vehicle ID (602) from the Dealer Management System 
(OMS). The art of building a Dealer tv1anagcnient System (OMS) with records 
of this type is well known in the industry.· Information provided in the Dealer 
Service records will also be referred to as status information. 

For future marketing applications the Customer Marketing Tag Record (630) is 
written (340) in the Customer Marketing Tag File (314). If the vehicle is.not in 
for service (342), the algorithm returns to wait for another interrupt (350). If the 
vehicle is in for service, a check is made to determine if there have been two 
readings of the tag (344) and therefore the vehicle is leaving the Jot (service com­
pleted). In block (345), the Dealer Service File (346) is rechecked to assure that 
aJI the service tasks have been completed (347). If not complete (351 ), the algo­
rithm sends a message to the apprClpriatc managers terminal (352). In one prc­
fcrrc<l embodiment the algorithm jumps to the pager algorithm (500) to inform 
the manager· (150) by pager (155). If the service is complelet the Accounts 
Receivable File (349) in the OMS System is read (348) to <lclcrminc if the bill has 
been paid to the dealership. If the bill is paki" the algorithm moves back to wait 
for another interrupt (350). ·-When. not yet- paid (353), the appropriate .manage-: 
mcnt terminnl (354) receives the message "Bill Nol Paid". Jn a preferred embod­
iment, the algorithm jumps to the pager algorithm (500) to inform the manager 
(I 50) by p~1ger ( 155). 

In an altcnrntive embodiment, the :.tlgorithm (301) determines (343) from the ,-c­
hicle service record and manufacture sen-ice requirements in thc:dcalcr service file 
(338) that the vehicle needs service. If the vehicle needs service, a message (343A) 
is sent to the service mmrnger (prcfcrnbly via a page) and/or to a computer ter­
minal so lhnt the e\1stn01cr c:m be- informed of the ~ervice requirement. In other 
embodiments. the service record can be acces!>cd from the Wg memory (215) ~1s 
part of the vehicle ID information or as an independent record on the lag mem­
ory (21.5). Nole that these service records could lrnvl' been plitced on !he vehicle 
tag memory (215) by base station (120) al any number of system (IOO) and/or 
remote computer (140) l~1c:ition.s. Also, 1he service records in the file (33~) could 
lrnve been communic:1tccl to the sysll"'l11 (I 00) from a !'ccond remote sysrcm (I OOJ 
or c0111putcr (J 40) using the communic:.Hilln link5. 

In one preferred embodiment a separate algorithm is uc;etl to determine if a dC'alcr 
owned vehicle has been off the l<ll for more thnn n prescribc<l period nf lime 
"Timc.o~t Viofatiqn". Sec Figure -t. The algorithm (400) starts when a predeter­
mined time is reached (405). Prm·klcd in algorithm (400) is the ability to enter a 
different "Timeout Violation" (415) for different lots, dates, etc. (4 IO) .. This table 
(412) ·is typic:illy located in the computer memory and contains two fields; Jot 
number and the associated Jot "Timeout Violation# parameter. (e.g .• lot 5, 2 
hours) The Vehicle Out of lot File (425) is sorted, descending based on Jn i Out, 

'i11iiii1ii 
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Dale and Time, and is is read (420) looking f<lf "the record of a vehicle that has 
been out of a lot (430) for more than the time sel in in table (412). Typically the 
vehicle out of the lot the longest is the first record because each new vehicle 
leaving the lot is addc<l to the end of the file. Typically, the first record in this 
file is the vehicle gone the longest from the lot. These records \Vere originally 
written on the file (390) in block (385). When a vehicle is in violation, an indi­
cator is set with "Timeout ViolationN (440) and a message is sent to the Sales 
Manager's terminal (442) indicating a <lcalcr owned vehicle has been gone for 
more than the predetermined time for this Jot. If there is no violation (430) the 
algorithm ends. The algorithm will restart at the next predctennincd interval 
(405). 

Figure 5 is a flow chart (500) of an algorithm that begins the automated paging 
system. Jn step (.505) this algorithm (500) notes the type of indicator. B~1sed on 
the type of situation the phone number ·:rnd pager number of the appropri:1lc 
manager/person (sales, security, service, accounting, etc.) to be contacted is read 
(515) from the Assigned Pager File (510). Next the Vehicle Information is read 
in block (525) from lhe Vehicle Identification File (520). Jn one preferred cm- · 
bo<.liment using <1Iphanumcric pager.s the next block (530) constructs the message 
(string of characters) to be sent to an pager. The computer (130) makes the 
conneclion in step (540) lo n dial line (161) :md dials the appropriate phone 
number. Based on the indicator that had been si;t, i.e. with ;111 alphanumeric 
pager and nstolcn Vehicle" a message is sent (M10) 'to the General 1\-fonngcr tlrnt 
a vehicle has been s~ulen In the Assigned Pager Record (660) the indicator is rc­
ferre<l to as Incident (661). In similar manor, with an alphanumeric pager an<l 
"Timeout Viol:ition" a message is sent (660) lo_ the S:1lcc; Manager tlwt :1 vehicle 
has exceeded the storngc ~rca/Jot timeout p:tn.1mctcr. In simik1r mannr, with an 
alphanumeric p:.1gcr and "Service Not Complete" a message is sent (660) t{1 the 
Service rv1:11wgcr that a vehicle has Jcfl !he Int without :111 service completed. 
Alternatively, a mc.-.s:tgc is sent (660) to the Service M:rnrigcr that the vehicle 
ncec..ls services. In similar m:mor, wilh an :1lph:111.umcric pager :rnd " Bill Not 
Paid" a message is ~cnt (6<>Cl) to the Accounting Mmwger llwt <.t vchidc h:1s left 
the lot without payment of I.he hill. As :1 .fiiwl step (550) the computer logs the 
paged mess:tg~ in the Logged Pager File (5(10). In a prl'lcrrcd embodiment the 
AS/400 intcg.rntcd with PagcrP~1ci400 soflw:1rl"' allows c:1sy :ind quick implcmcn­
t<il ior1 of the above dcs~ribcd p:1ging I h rouµh I he P:1gcrP:1ci·100 son W:ll"C. 

Figure 6 is a hlock dingrnm that shows on<.' prcfcrrc{l field lnyout of cuch of the 
records containing status inform:ition in the computer (130). These records arc 
typic~ __ llY. located.in the files (135) connccled lo the main computer (IJO). 

Figure 6A is block diagrnm <1f Vehicle ldcntific<ltion record (601) tlwt contains 
several fields of information about the vehicles (105) that lwvc vehicle tags {210). 
The Jength of the fields should be flexible to handle the values the dealer \\'ishes 
to implement. 
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The ID (602) field is set to a_ unique vehicle identification. In a preferred em­
bodiment for automobiles this vehicle identification is a number typicaJly referred 
to.as the vehicle VIN, and is c.ighleen alphanumeric characters provided by the 
vehicle manufacture. This code uniquely identifies the vehicle in the case of au­
tomobiles along \•lith providing information on the vehicles characteristics such 
as engine, color, transmission, etc. The tenth digit is typically the year the vehicle 
was manufactured. · 

The Vehicle ID (603) field can be used for a unique identifier within the dealer­
ship. Carefully coding this field can provide information such as t.he cost of the 
vehicle, date purchased, where the vehicle came from, mileage, etc. 

The field could be used, <is example, by the dealer to indicate dealer customer 
number, credit card number, dc:.iler vehicle numhcr and the staLUs of a customer 
such as preferred, deluxe, etc. 

The Mfg field (605), provides information about the original manufacture or the 
vehicle. Examples arc GM, PORO, CHRYSLER, etc .. 

The Make field (607), includes information. about the make of the vchic"lc. Ex­
amples arc Chevrolet, For<l, Plymouth, etc. 

The Model field (609), includes inform•1ti1ln ahout the model of the vchklc. Ex­
amples arc Corvette, LTD, Reliant, ct~. 

! 

The Model Yr field (611), includes information about the vehicle model yc:.ir that 
the vehicle was manufactured. Typic:illy this field V>'ould be four numeric digit". 

The Color field (61 J), include!' inform:1lion :1bout the '\'chicle Ctllor. Typic<1lly thi" 
field would conwin <l cofllr such :1s gn:cn, while. TT blue (two tone blue>. Altcr­
m1tivcly this field could cnntnin the nrnnufocturc's color code. 

The Owner field (615), include' infornrntion :ihnul who owns the \"ehirlc. If the 
vehicle· is owned by the dc:ikr, this field lrns the decilcrship n:1111c or '"'Dc<1krship ... 
If the v.chic.:Ic h:.ls been sold. the 1wme in lhi-; field is the new owner. Rcspccth·cly 
examples :ire Saturn of Sl P:1ul. Dmrnkl .Johnson, etc. 

The Licc_,1sc/State field (617), contains the alphnnumeric. information fn1m the 
license, :·:ind two :1Jphanumerics for the slate. An cxmnple is 123-SJB t-.lN for a 
license in the Sb1tc of. Minnesota. 

The New or Used field (619), has inform-ution indicating if the vehicle is new (N) 
or used (U). 
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The Sold Date field (621), contains the date the vehicle was sold. Typically, the 
field is eight alphanumeric digilc;, example 06/23/94. 

The Salesperson field (623), contains the name of lhe person in the dealership 
that sold the vehicle, example Karen Smith. 

The Service Record fiel<l (624) contains the service record of the vehicle, e.g., the 
last time the oil was changed or the tires were rotnte<l. 

The Lot Number field (625) contains the lot the vehicle is currently assigned to 
if the enterprise has multiple lots or the lot the vehicle was sold from, example 
Al, 34, B, MPLS, ROCH, etc. 

Figure 6B is a block diagram of a Customer Marketing Tag Recoru (630) that 
contains lhe information about customers which have tags on their vehicles, that 
have returned to a lot to look at potentially purchasing another vehicle. 

The ID field (631) fats the same description as field (602). 

The Lot \Vhcrc Activity field (633) contains the· alphanumeric ·designation of the 
lot which :1 vehicle with a tag entered. Further detail cm1 be found in the <le-
scriplion of neJd 625. i 

The Date field (635) conrnins the date the customer vehicle with a t<1g was driven 
on the lot. Example 09/21/94. 

The Time JN/OUT field (639) contains the time the cu~tomcr vehicle ;wilh tag 
arrived on the lol (633) example I 9:50. Combining two records one for IN and 
one for OUT allows the :.1lgorithrn block (845) in Figure 8 in computer ( 130) to 
calculate the length of time the vehicle was on a lot. 

Figure 6C is <l block dicigram of a Logged Pager Record (6.!10). This record is :rn 
cxctmple of the alphanumeric p~1gc sent to the de<1lership mnn:1gemcnt in now 
chart slcp (540) .. 

Jn the Incident field (641) there arc scvcrnJ potcnt.i~1l indic::itors ''Stolen Vchide"~ 
NTimeout Violation", "Service Nol Complete", mul "Bill Not Paid''. 

The Date field (643), in a preferred embodiment, contains the date written out 
for clarity, when sent to the alphanumeric pager, example Nov 19, 1994. 

The Time field (645), in the preferred embouimcnt contains the time written out 
for clarity,when sent to the alphanumeric pager, example, 11 :34 PM. 
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The Model Yr field (647) is described in_field (611). 

The Mfg (649) field is described in field (605). 

The Make field (651) is described in field (607). 

The Model field (653) is described in field (609). 

License/Slate field (655) is described in field (617). 

The Color field (Q57) is described in field (613). 

Figure 60 is a block diagram of an Assign Pager Record (660). Storc<l in this fiie 
is management persons to be contacted in the dealership for a specific ~ncidcnce. 

The incident field (661) contains the type of page which was initi:1tcd. Examples 
arc Stolen Vehicle, Timeout Violation: etc. 

The Description field (662) contains the title description of the m:111agcment per­
sons responsible to lrnndle the different incident situ.1tions in the dealership. 

The Individual field (663) includc.c; the actual 11:1mc of the person titled in De­
scription (662). 

i 

The Pager ID field (665), <lcpending tln the type of pnging system this field, con­
tains the paging unit number or lhc paging unit mfg number. A Paging unit 
number example is 23.t or a manufoclurcs numhcr like 234ZA-09. · 

The P<1ger Number fidd (667), depending on the type of p~1ger this field, can 
contain the phone number of the p<1g.ing c(>mp:rny or the phone number for n 
particular paging unit. 

Figure 6E is a block diagram of a Lol Hours Closed Record (670). In this t<1blc 
is entered lhc infornrnti(ltl on when each lot is closed. Different lots c:111 h~l\"C 

different times closed based on local laws. In New York automobile lnls :ire 
closed on Sunday but in California the Jots nrc tlpen seven days :1 week. 

The Lot Number~ field {671) is· the same <1s described in (625). 

The Date Closed fielc.l (673) contains the dale matched with :\ time (675) that a 
particular lot Is closed. 

This Sheet Has Been Replaced 

11111111111111 1111111 
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The Time Closed field (675) contains the time period that a lot is closed, matched 
with a particular Lot (671) and Date Closed field (673), example 05:00-23:15. 

Figure 6F is a block diagram of a Vehicle Out of Lol Record (680). This file 
keeps track of which dealer owned vehicles have left a lot during the hours a 
particular Jot is open. 

The ID field (681) is as described in (602) above. 

The Lot Where Activity field (683) includes the iclcntificr of where the activity 
occurred. See item (625) for a further lot description. 

The Date ficlcl (685) contains the date matched wilh a time (687) that u vehicle 
left or entered a lot (683). 

The Time fiekl (687) contains the time H vehicle left or entered a lot (683) on Date 
(685). 

The lnjOut field (689) provides the capability to trc.1ck whether a vehicle entered 
or exited a lot which is using a single antenna configurc<l entrance. ·If the. lag is 
added to the vehicle while it is inside the Jot the first tng inlcrrupt indicates the 
vehicle has exiled the lot. 

Figure 6G is a hlock diagram of a Vehicle Marketing Summary Record (690). 
The ficlc.Js in this record (690) contain information necessary for building nrnr­
keting reporL<:>. 

The ID field (691) and Lot \\'here Activity field (693) arc described above in 
items (602) ~md (625) respectively. 

The Number or Time Driven field (695) cont;.tins a n.1unt of the times a vehicle 
exited :1 lot on lest drives. The count w:1s cletcrmincc.I in block (392). 

The Time Oul of Lot fickl (697) contains :1 running t.olcil of the hours ;tnd min­
utes a vehicle h3s been off the lot. The total lime it vehicle has been off the lot 
is dctt.r111ined in block (392). 

Figi.1rc 7 A (700) and Figure 7B (750) mr block <.1i~1gr:m1s of pagers (155) showing 
the preferred message layout for the two situ:llions, "Stolen Vehicle" (7 IO) and 
"Time,~ut Viola ti.on" (760). A clcscripti~m of 1 he inf<1rmation contnined in 710-740 
anc..I 762~768 can be round in the Logged Pager Record Figure 6C (640) ahove. 
In a prcfcrrc<l embodiment the pager is used to rc:1ch dealer management where 
ever they maybe based on an event occurring wil.h ~1 tagged vehicle entering or 
exiting a lot. The AS/400 in the preferred cmhoclimenl has integrated communi­
cations lo <lial the p3ging company ~incl send a page. Additionally, PagerPac/400 
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software for the AS/400 easily allows applications to scnc.1 an alph:.111u111cric page. 
Paging diagrams for "Service Not Complete" anc.I ''Bill Not Paid" aren't shown 
but arc similar to the shown descriptions. (710-140 or 762-768). 

Figure 8 is a now chart of a prospect reporting algorithm (800) used to build the 
Customer Prospect Report (1010) of Figure IOA. This report is an on demand 
report started by an individual in the dealership. The collected report parameters 
(820) arc set from a terminal (825), such as Date of Ac~ivity (635), Lot (633): 
Current Salesman (623) and others (sec the fields in Report (1010)). The param­
eters can be set for record selectivity (860) or sorting (830) of the Customer 
Marketing Tag File (835). Additional information about the current customer 
vehicles can be obtained by reading (840) the Vehicle Identification File (845). 
One option is to <letcrminc how Jong the customer / prospect was on the lot by 
subtracting the In / Out· times (635 and 639) times for the matched Customer 
Marketing Tag Records (630). A Scratch File (850) is buill (845) from the fiel<ls 
designated in the Set Report Parameters block (8?5). The Preferred Customer 
Prospect Report (865) is .now printed with nn:il record sorting antl record se­
lections (860). As a last step the Scratch File (850) is rrascd in blClck (R70). The 
program ends in blClck 880. 

Figure 9 is a now chart of an r.1Jgorithm (900) to build u Vehicle Test Drive Re­
port (1050). The development of this report lrns steps corresponding to the Cus­
tomer Prospect Report ( ICH 0) dcscribc<l a hove except that the Customer 
fV1arkcting Tag File (~35) is rcplacccl by the Vehicle l\.·farketing Summary File 
(930). W.hcre the Customer Prospect Report (I 0 I{)) focuses on the customer :rnd 
when they came lo a lot for ho·w long, the Vehicle Test Drive Report (J 050) fo­
cuses cm whit;h ucaJer owned vehicle W:lS cJri\Cll, how many times and for how 
long. 

Pigurc IOA cont~tins the luyoul of the "Customer Proc;pcct Report" (IOIO) U!'<'d 
to clclcrminc which customers llrnl ha<J purch:1scd vehicles in the p<1st may be 
interested in <inothcr vehicle. /\11 the fields in this n .... porl lrnve prcviOU$l)' been 
described except for How Long field (10.19). The field w~1s dcri\'cd in bhlck (845) 
by subtracting the Dale (635) Time (639) for two matched Customer nwrketing 
Tag Record~ (630). 

Figure HHJ contains the layout. of the #Vehicle Test Orh·c Report" (1050) u~cd ,_,) 
determine customer preference of dc<1lcr owned vehicles based on Number ('i 
Times Driven (695) or Time Out of Lot {697). 

Givcti this disclosure one skilfe<l in the art could develop other equivalent em­
bo~fo1cnlc; that arc within the contemplation or the inventors. 



---------------------------------

20 \ 1\\1\\l Ill\~ \\\ll II\~ II 1\\1 

CLAIA1S 

\Ve claim: 

1. A system for monitoring vehicles passing through un area access to a vehicle 
storage area comprising: 

one or more vehicle storage areas each with one or more area accesses, each area 
access having a base station antenna electrically connected to a base slation; 

one or more vehicles with a radio frequency tag attached, the radio frequency tag 
-having a tag antenna, a tag ra<lio frequency section, and a tag memory, the tng 
memory having vehicle ID information about the vehicle to which the rndio fre­
quency t~1g is attached; 

a passing vehicle passing through one of the mea accesses while a radio frequency 
signal is communicating between the base station and lhe radio frequency l:1g · 
through the base station antenna c:md the radio frequency tag antenna respec­
tively, and the lug radio frequency section plc:1cing the vehicle ID inf(ll"llWtion on 
a return radio frequency signal sent to the base station; 

one or more computers having stalus infornrntion in a computer memory; :111<.I 

i 
an algorithm, executed by the computer, that uses the vehicle ID information of 
the -passing vehicle an.d the status information to perform a specified :.iction. 

. .. 
2. A system, as in claim I, where the status infornrntion indil.:ates llwl thc p~tssing 
vehicle is not owned by u dc:llership and the :ilgorilhm determines that the p~1ss­
ing vehicle is not authorized ln leave the storage ~ircn. 

3. A system, as in claim 2, where the sl<tlus inform:1litl°n inclic<tlt'S llrnl tllc \"l'hicle 
is um1uthorized becuuse the dc;1lcrship lws no1 ·ctlfnplcted lhc predetermined ser­
vicing for the passing vehidc :111d the specified :1ction is a mess:1gc is .sent ltl ;1 

manager. 

4. A system 1 :1s in claim 3, ,,·here the message is :111 alph:mumcric p:1gc sent tn the 
nrnnugcr, the p:1ge provi<.lint! infornwtion identifying the rn1ssing ,·chicle. 

5. A __ ~yslcm, as _in claim 2, where the :ilgorilhm determines using the sl:.ltus in­
formation tlrnt the vehicle is unauthorized bccm1se a .service hill hasn't bc<'n paid 
ancl the specified action is a mcss;1gc sent to a computer tcrmin:il. 

6. A system, as in claim 5, where the specified :iction is a page sent to ;:1 nwnngcr. 
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7. A system, as in claim I, where the status information inuicates the passing ,-c~ 
hide is owned by a dealcrl'hip and the storage :1rea is closed. 

8. A system, as in claim 7, where the algorithm determines the passing vehicle is 
being stolen and the specified action is a message sent to a computer terminal. 

9. A system, as in claim 7, where the algorithm delcnnines the passing vehicle is 
being stolen and the specified action is a page sent lo a manager. 

10. A system, as in claim I, where the status information inuicatcs the Ychiclc is· 
owned by a dealership and the de~1lcrship is open. 

11. A system, as in claim IO, where the infornrnlion about an amount of time the 
passing vehicle is out of the storage nrca is recorded. 

12. A system, as in claim 11, where the computer algorithm periodically checks 
to sec if the lime the passing vehicle has been out of the slornge area exceeds <t 

storage area time parameter. 

13. A system, as in cluim 1"2, where the .specified action is a message sent to a 
computer terminal when the ti.me the vehicle has been out exceeds the storage 
area time p-arameter. 

I 4. A system, as in claiin 12, where the spdcificd action is a page sent to a man~ 
ager when the time the vehicle lw.s h.een out exceeds the storugc area time pa­
rameter. 

15. A system, as in claim 11, where the computer <.1lgorithm trncks the time ~1 ,-c­
hicle has been out of the vehicle lot. 

16. A system, ClS in claim 10, where the computer ;1Jgorithm keeps lr<Jl'k ·or the 
number of times a vehicle lw.s been taken for a test drive. 

17. A system. <IS in claim IO. where the :1lgorithm gcncrntcs n nwrkcting rcpni l 
indicating customer preference. 

18. A system. :1.s in claim 17, whcrt' the nrnrketing rcptlrt is bnscd on thc.:1mount 
of lime the pas.C\ing vehicle w~1s out of the slorngc :H"ca. 

19. A-system, as· in cluim 17, where the marketing repr>rt i.s bused on the numhcr 
of times a vehicle passed through one of the arc:1 accc~~c.'\. 

20. A system, as in claim I, where the algorithm dclcnnincs from the status in­
formation that the passing vehicle needs service and the specified acti<ln jc; a 

This Sheet Has Been Replaced 
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message sent to a computer terminal indicating that the passing vehicle needs 
service. 

21. A system, as in claim 1, where the algorithm <lctcnnines from the status in­
formation that the passing vehicle needs service an<l the specified action is a page 
sent to a manager indicating that lhc passing vehicle needs service. 

22. A system, as in claim I, where the status information is sent from a remote 
computer in a remote location. 

23. A system, as in claim 22, where the status information is a service record of 
the passing vehicle. 

24. A system, as in claim l, where the status information is a service record of the 
passing vehicle and the spccHicd action is to semi a cl'1mmunication from the base 
st<1lion that writes the ~ervice rct:onl on the htg memory. 

25. A system, as in claim I, where the tag memory al~o has a service record about 
the passing vehicle in the Wg memory, the l<1g rndin frequency section nlso places 
the service record on the relurn r:idio frequency signal. 

26. A system, c:1s in claim 25, whcrt· the algorithm ll"CS the-vehicle ID information ... 
and the service rccor<l to take the spcciliec.l nction of indicating that the vehicle· 
needs service. · 

27. A syslcm for monitoring cars passing through an entrance to a car dealership 
cnr lot comprising: : 

Clnc or more c:ir Jots c<1ch with one or more cntrnnccs, each cntrnncc fwving <1 

base station anlenna clcclric:.illy conncdcd to a ba"'c station; 

one or more cars \\"ilh n radio frequency l<tg atta,:hcd, the radio frequency l<1g 
having a tag <tntcnna, <1 wg rn_dio frequency sccti1111. mid a tag memory, the t:ig 
memory having car ·10 inform:1tinn, including a VIN (vehicle identilic~linn 

number), nbout the car h~ which 1hc r:.1dio frequency t:ig is attached.; 

one or more of the c<1rs being ::1 pa~sing car that p<t<;'-CS through the entrance while 
. a r:idio frequency c;;ignal communic•Hcs bct\\'ecn the base station and the radio 

frequency tag through the ~1s~ociatcd base st:ilion <rnlcnn·a and the radio fre­
quency t~tg antenna re~pcctivcly, the fag rndio frequency section placing the ve­
hicle-lb information on a return rndio frequency sig1rnl sent lo the base station 
when the passing car passes through the entrance; 

- one or more computers having status irtform:ition; and 
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an algorithm, executed by the computer, that uses the car information of the 
passing car and the status information lo take an action. 

28. A system, as in claim 27, where one of the computers is a central computer 
and the algorithm determines from the car information that a car is not owned 
by the dealership. 

29. A system, as in claim 28, where the computer algorithm records vehicle, cus­
tomer lot, and a lime the passing vehicle enters and leaves the car lot. 

30. A system., as in claim 29, where car identification information is used to gen­
erate a marketing report identifying a potential car buyer. 

31. A system for monitoring vehicles passing through nn area access lo a \"chicle 
storage area comprising: 

one or more vehicle storage areas means for storing vehicles each with. cine or 
more area accesses means, each are<t access mci111s having a base station antenna 
means ckctric:11ly connected to a base station means; 

one or rnnrc vehicles means with an radio frequency tag means attached: the ra­
dio frequency lag means having a tag c.mtenm1, a t:1g- rn<.lio frequency scctirin. a·nd 
a t:1g memory, the tag memory lrnving vehicle information about the Ychiclc 
means to which the radio frequency t<1g is all:1chcd; 

one or more of ll11e vchicle(s) mc:ms being a p:issing vehicle that passes through 
-the ;irea acce.c;s while :1 radio frequency signnl communicating between the hac::c 
slalion mc:ms aIJd the radio frequency Lag me;ms through the assodntcd ba'c 
sliition antenmt 111ean~ and the rndio frequent;y Wg 'mlenna means respcctin~ly~ 
the tag rndio frequency section placing the vehicle inronn:ition on n return rndin 
frequency signal sent lo the bm•e st<1tion when the pm•sing vchidc meims ra~c;cs 
through the access area; 

one or more computer means having stntus inform:ttion; and 

an :.lfg«frithm means, executed hy lhc cnmpull.'r mc;ms, lhut u~cs the vch'...:k p:­

formali<.m <.lf the passing vehicle means and the sti1tus information to t::kc <::1 
action. 

32. A nJ_cthod for .for monitoring vehicles passing through an arcn a.cces.s t1.1 a \'C­

hicle storage area comprising the step!' of: 

storing one or more vehicle storage areas each vehicle stnrngc area having (me or 
more area accesses, each area ·access having a bnsc station antenna elcruically 
connected to a base station; 

imiiiU 
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attaching a radio frequency signal lo one or more vehicles, the radio frequency 
tag having a tag antenna, a tag radio frequency section, and a tag memory, the 
tag memory having vehicle ID information about the \'chicle to which the radio 
frequency tag is attached; 

passing one or more passing vehicles through the area access while communicat­
ing.a radio frequency signal between the base station and the radio frequency tag 
through the associated .base slatiun antenna and the radio frequency tag antenna 
respectively, the tag radio frequency section placing the vehicle ID information 
on a return radio frequency signal sent to the ln1se station when the passing ve­
hicle passes through the access area; 

storing status information on one or more ccm1puters; and 

executing an algorithm by the computer, the <1lgorithm using the vehicle ID in­
formation of the pas.c;ing vehicle and Lhc status information to take nn action. 
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