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METHOD The present application clains priority under 35 U.S.C. 119 to U S
‘Provi sional Application 5 Serial No. 60/322,754, filed SepBépuidR0dB8, 2002,
t he disclosure of which is expressly incorporated by reference herein in
its entirety. BACKGROUND OF THE I NVENTION 1. Field of the Invention 10 This
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out si de aﬁmymﬁhhanﬁﬂh@bﬂﬂﬁé@ﬁmmh@mimﬁm@ﬁﬁﬁpductIOn i ndustry, multiple
copies of printed sheets are sorted into bins forjob separation. They are
fitted wwth an integral optical transmtter/receivers unit to distinguish
whi ch2of 2.3DiscisiobbMite MioeARt I || enpty and available in response to the
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the mailbox site and do not address the case of thousands of mailboxes with their recipients’

25  locations remote and dispersed all over the world. Another example of this type of device including a
magnet is described in U.S. Patent 6,155,482. A drawback of these type of door trigger mechanism is
that while they indicate that a door has been opened, this does not imply actual mail delivery.

A device described in U.S. Pat. No. 5,427,282 uses an audible or visual signal to indicate the
delivery. It is achieved by using a control box that has a DC circuit activated by the delivery site

30  which in tumn controls an AC circuit which allows a receptacle to turn_on its power. This electrical
receptacle can power an electric appliance to signal the recipient. This system does not signal outside
of the immediate area.

In the reproduction industry, multiple copies of printed sheets are sorted into bins for job
separation. They are fitted with an integral optical transmitter/receivers unit to distinguish which of

35  the bins are still empty and available in response to the respective electrical bin empty signals. This




handl i ng t housands of bins at once. Such demands are not faced by the copy
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pr ef er abkpeciabbarkért es or the |ike, such that the client can use the
information for a pick up or determine an order to be placed for inventory

nmanagement. The scanni ng of ik AR lf‘IBNrEd at a regular or preset
rate or activated upon deIFVFry—a'ngE%l}Ecmurate report on the
status of these nmil boxes/bins/containers |located renotely, and their
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digital assistant address (PDA), cellular phone address, call center addresses, preferably web sites or

the like, such that the client can use the information for a pick up or determine an order to be placed
for inventory management.

The scanning of information is performed at a regular or preset rate or activated upon
dclivery and allows an accurate report on the status of these mailboxes/bins/containers located
remotely, and their unrelated customers or vendors distributed over vastly dispersed geographical
locations and time zones. These customers/vendors can also be mobile while information is updated.
This also has the capability of frequently reprogramming the report information, customer list, or
locations from another remote facility. Customers can also call to a call center with its Personal

- Identification Number (PIN) or other forms of authentication to retrieve a voice mail of the status.
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facility allows the systemto be nmintained, reroute the i$Aprih#iG6on
reliably, and keep its function versatile. Enbodiments of the present

i nvention include notifying recipients of objects in mailboxes, bins and
shel ves by a systemthat preferably includes a sensor, a flexible circuit
board, a mai X addr s.identifier, an enbedded subs E at a coI | ection
center. a ComPInH HEUHRELBANETY FelHErarE e o B PO e S PSR AN a

dat abas e tiaotipplicd iltgneesiandiscadd igheaks stagstheadshliessS SntoryHiyaae taritlate

addr esses, . | website URLs, Call Center database and a programto direct the
delivery®“8fatus to these | ocations. The notification may be in broadcast
node.  Thi s enahérefsrents hiilitp kerep@Cing repdgtam frém & ea@tefecilith ellahalthespsiym sitat us

simul taneousl.y wi t hout .addition referred e od| ment of the clained
i nventi oﬁlawgﬁ‘}/egereﬁstgﬁw‘t gidmtlﬂnéehc@ﬁraﬁ?ﬁ?e@ “815“1\%%’&‘6? “machi nes. In such an
enbodi nment tIﬁﬁlbuﬁmdnm@fthmlaqeﬂeﬁveﬁﬁ@ﬁﬁdslaiﬂryt»hﬁrﬂng\tecﬁtﬁenmdiﬂobjectain on of their
inventor tatu t cki i S_requi The, mai ] boxes,
bi e andie e Bios et s Gl ASRRR feley b Ao PRy R

per man e nh hmlbmaad&gssﬁdbmxﬁﬂam&nﬁeddeﬂ sulsysgemaditngplieaipa bértérf ayconfpuiitigsdenion

content. The.sensors pro act v Ldentificati f letter arcel S,

ror chand 8 RGBT Bt S GoreR st Y SR S S Ao speianf AR
enbeddedplisyis inailvaddetssas, e@bdite CIRLe) Callaantee datshasy ané 8 psiggneatb giréat dmdbhner;s e nsors
and rel a nt r al Igsn%ﬁt ect.i.on device

rocessor. . The dat
Ty be adiesPheshloPaRrE rh B bR AR b 1 SR RE R very
state frﬁmaceazemebelhe@mﬁtxsanﬂiﬁar&om\mtﬂoachddimbbmd state report to a
central conpu dar r.ot ocol ddr ess
i nformation. Si“ﬁ’egsrgg %“‘I‘-@é% ec}sﬂgﬂ% %ﬁg\l}’@ a'fse‘gg Iaplémglty(%§§’) and
| EEE- | 38¥cHabes dwisuch ah einb@eimantahassading mﬁdnnes hefdrdbhairovidd mgEcatiepof theing from
t he aggregate processor t [of0) ter. such .as a personal computer, single
board ¢ ?%Ptamﬁﬁnczmgleﬁ?%@d?req'ﬁeél aggregat e processor can be a
CAN processor Theamml’ngxdadctﬂm aﬁﬂ/khblbas&naamd slﬁsaﬁﬂieﬁﬁtb&ﬁ/s lstBﬂtdﬁEEfai:i:&gdt Firewire
bus on the sang H] Cro- cong t o a%l% afntsowncont glie];éngew re.are
preferabPeéma%§1¥ aeﬂlgélﬁﬁmiaea?ﬁs‘feé}gnﬁ &ﬁ% IR P S Ti%lwt s/s and
400 Mi t sdtise idestffreetidn\oé leyters,mafceka,rmerdfandhkteanblohpasomcmnbuseh@ds hizessind ar e
al | onabl e. te %e conputing device may include a wreless nodem or cable
nodem THE®E uter may be a personal conputer or enbedded m crocontroller
systemw th sﬂﬁémnddmﬂtsymmgcoﬂmu&tdwbe @tadves signa&rﬁonﬁkmﬂeﬁgoahﬁdmlamthgr am

caval o SlRSASLIG SR 45 6F ikl 205 B ki S SRS, o
confirm tehdta croﬁeSppmcmg deliasy state knmwheode shdaants taldetailialt combinadrpate sepbrt eqd ace. 3
18 April ce%gacl)l%omputing device with a standard protocol including bin address information. The serial

RS232, RS485, Universal Serial Bus (USB), and IEEE-1394 Firewire busses are useful for the final

stage reporting from the aggregate processor to a computer such as a personal computer, single board

computer, or embedded processor. The aggregate processor can be a CAN processor having both

CAN bus and RS232/RS485/USB/IEEE-1394 Firewire bus on the same micro-controller. The USB

and IEEE-1394 firewire are preferable, as they can transfer high speed data as fast as 12Mbits/s and

400 Mbits/s respectively, but any of the busses mentioned herein are allowable.

The computing device may include a wireless modem or cable modem. The computer may be

a personal computer or embedded microcontroller system with sufficient memory to store and run an

application program capable of sending email, voice mail, and pager mail. In the cases of email or

two-way pagers, a choice of acknowledgement can be done. This will confirm that recipient has

acknowledged and the date stamp is in place.




According to a first aspect of the present invention, there is provided a
systemfor notifying of one of the presence and absence oi8 April 28t one of
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According to a second aspect of the present invention, there is provided a method for
notifying of one of the presence and absence of at least one of an object and a fluid, comprising:
supplying a container configured to hold the one of an object and a fluid; sensing, by a sensor unit
associated with the container, the one of the presence and absence of the at least one of an object and a
fluid; forwarding, in response to said sensing, a first signal to a microcontroller connected to the sensor
unit; sending, in response to the first signal, a second signal from the microcontroller fo a computer,
said sending comprising sending the second signal at a first speed on a first level bus connected to the
microcontroller and sending the second signal at a second speed higher than the first speed on a second
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sai d sendi ng conprising sending the second signal at a first speed on a
first level bus connected to the mcrocontroller and sendi®gptih2g0Gecond
signal at a second speed higher than the first speed on a second 4 18 April
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may be a [t alne by revhew,ng t.he esent. di scl osur.e and the

e onpany G AR brat sipRE S R Bl s S RB e M B st

i nvent i onbjed of fimid. ke profesy isiptedahablyrsiz: fsbapd etedght, éitleckeis propaptics.omgmdticch f ol | ows,
in refe t noted plurality of drawings by way of non-limting
exanpl es%%g&gees’r(?é'%ﬂﬁ%%nbodi ments of the present invention, in which |ike
nuner al s r epr Ogendxelpliny embeatigetssing iitvagpeoefthetphsers eveartiah mey @ascertaihed he

dr aw ngs ' ein: Fl 1is .block diagramfor the renote mail delivery
ot 11 caby B e dislontre b e &S Snihl BuBm R G2 i Tustrates. a
cross section of a nail box having an assenbly in the clip formof a

di stributed m crocontrol 1 i i i nector with several
flexible circuit boards é \BéS% i TR DRA EDs. FIG 3
illustrates an exanple of a typical flexible circuit nade of copper Kapton,
or Pol ymer Tlﬂ']ck Fi I.me(]!i?c')l'lz1

: ) ik on Mylar, or. gt her subst alté filns nounted
with a resistor AR active éyhfrs%ﬁcggg méhr? e?ﬁec{c:%ts‘f ﬁf’n Hé’tc gotHS‘P’S’(%ensor) .
reference to the noted plurality of drawings by way of non-limiting examples of certain embodiments

I3

of the present invention, in which like numerals represent like elements throughout the several views

of the drawings, and wherein:

FIG.1 is block diagram for the remote mail delivery notification and shelf inventory
management system.

FIG. 2 illustrates a cross scction of a mailbox having an assembly in the clip form of a
distributed microcontroller with flexible circuit connector with several flexible circuit boards with
optical detectors and LEDs.

FIG. 3 illustrates an example of a typical flexible circuit made of copper Kapton, or Polymer
Thick Film (PTF) Ink on Mylar or other substrate films mounted with a resiétor an active LED

(sensor) and an optical detector (sensor).

FIG. 4 Weight/pressure sensing using PTTF conductive ink technology and its circuit
implementation _

FIG. 5 A hybrid bus with two separate CAN busses on two levels

FIG. 6 A hybrid bus with two busses of different types.
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FI G 4 Weight/pressure sensing using PTF conductive ink technology and its
circuit inplementation FIG 5 A hybrid bus with two separ a8e\pgAROBuSSes on
two levels FIG 6 A hybrid bus with two busses of different types. 5 18
April 2006 WO 03/025704 PCT/ US02/ 29544 DETAI LED DESCRI PTI ON OF THE
EXEMPLARY BEXBGIHEMNT The scope of the invention is defi n@ETH§02PHM s at t he
conclusion of this detailed description of the preferred enbodinents.
However, the organ ti s _and objects of the 5

i nventi.on can be nlrr,).é% u.‘??fszﬁ“g’w&z?iﬁﬁ?\f%%%ﬁ&& .um%scrl ption. 1)
System Conponents This invention involves the use of certain block el ements

and Figure | maries their. relatipnship: Sensors , Assemhly 10. D)
Flexible Circu esﬁggﬁ%f gPV%‘g'O‘bF g?tﬁﬁ)%f %ﬂmgftéﬁ%c(%ﬁ‘ﬂsfoﬂIof'é'fssdgwq%ﬁgmgtfoér

Cont r ol | epf thel prefeomirenboBrgntatiivete ahewrganimatonaciatradss adwgntagel emdedjecte pf thionput er
Syst em;as i O rver n t abase 15 Q)
Comm%cat"ﬁgrﬁé\%g%rl]&gﬁw t;ﬁgf %gpség'ﬁte% }rg'ﬁ\\}m ﬁiél?o#e d%scﬁ@? pI’OVI der through a

Net wor k Odkr at $ystem Cospoents( NOC), a Voice mail Call Center (CC) and Internet
Service Provi I t di agram
of a pref erregﬁ{én% egp%}é\\%omatgg%e%%ﬁt\é@rbéocgsi rfﬁﬁa%dgg%grsgml? '%% ﬂ]%Em be used
in the nardladienshii: n/ cont ai ner assenbly can be any of the follow ng types: -

i) Light %%Agg,mp , 11) Pressure or weight Sensor, iii)
Capamtance Sensor, Magnetic and/or Hall effect Sensor, v) Fl oat

Sensort® vP) H@é?’?'%‘%ﬁ'ﬁ%’%‘éﬁﬂ“@lysensor vii) Mtion sensor viii) Acoustic

senso l’ c) Distributed Microcontrollers with Master Controller

d) Common Bus architecture and addressing schemes
€) Computer System as an Application Server
) A Relational Database
15 g Communication with a wireless nationwide networks provider through a Network Operation
Center (NOC), a Voice mail Call Center (CC) and Internet Service Provider (ISP) with web
server.

Figure 1 depicts a block diagram of a preferred embodiment.

26 2) Sensors Assembly
* Sensors that can be used in the mailbox/bin/container assembly can be any of the following types: -

i) Light or Optical Sensor,

ii) Pressure or weight Sensor,

iiiy  Capacitance Sensor,

25 iv) Magnetic and/or Hall effect Sensor,

V) Float Sensor,

vi) Heat/temperature sensor

vii)  Motion sensor

vili)  Acoustic sensor

30 ix)  Any combination of the above sensors.

The choice of sensors depends on the functional requirement of the system. In the mailbox
delivery notification system, the two common sensors used are Optical and weight sensors. However,
in an inventory notification system, any type of appropriate sensors may be used depending on what
kind of inventory is being stored. The use of several sensors placed at different locations in the

35 mailbox/bin ailows objects with different sizes and shapes to be detected. The use of Polymer Thick




30 i x) Any conbination of the above sensors. The choice of sensors depends
on the functional requirement of the system In the nmail box8 Ageil 2OGH y
notification system the two conmon sensors used are Optical and wei ght
sensors. However, in an inventory notification system ¥ M of
appropri at YQ8HEEM4 nmy be used depending on what kind SCTUSES4ry s
being stored. The use of several sensors placed at different |ocations in
the 35 maignopelibloRefhd PRI wrda di tvé Afficafior? be
“det ect ed. Tﬁe use %? aq:)P‘%?rer T(tﬁe%k 3 8 y ﬁ %%12 V@?ﬁ%ﬁ%ﬁé}%ﬁ@&t?&
PCT/ US02 1 Hgsuticlersiargd i he ﬁﬁéwgy bigsThg Hfzﬁrfé 8 §%na@-taawe%eli aws detamipption|theows
quant i fi cafateRfl sfbﬁ'edttﬂ@uéfﬁ!sgiéteclﬂagroﬁé?h@tTﬁtege oftnhignﬂ?iﬁ Eﬁfﬁdr‘ﬁaﬂséﬁcﬁgnﬁﬁ the

mai | box or bi.n. The use of a capacitance sensor al determ nation the
mat eri al SEBHEL fErrAMagRatc meterials. dind theuse of Slogs sensers é@ws#ﬁenm%orwﬂm@net i c

and/ or shalqhantifyf ect sensors quantifies ferromagnetic naterials. And the use
of float sensq ows determ nati id 5 quantity ure 2

n o
Il lustrates a %g"(ﬁ% {"élgff’f‘isﬁﬁmfﬁse%{“’b?@’f Jr“é‘?ﬁi %@@F%ﬁY‘“M?‘W@X %17g‘f'f'§1 hox 27
with an - asesttpbyin2fe dip fdrief & istpibited Micbonfrolkirstithiflkible dirdwiteb@eaat2s aliher Wi th

flexible circ ¢onn S Wt Ible circuits 22 with

opti cal dé?vg@tj%elz%b ?Ecﬁﬁég I‘—_tégptfgldh'fﬁ ;ﬁ? adeljar[%% Circuit Board Assembly The
sensors are preferably nounted on a flexible circuit board. Figure 3

i Il ustypat a nt of a flexible circuit 31 nmade of copper
Kaptonb §)SPolfﬁ)erXﬁ)eeqjhﬁﬁkBo H?(gsdf"g& Ink 32 on Mlar 34 or other substrate
fil s nounted 'RNFFWSQIS are picferably I@@ntaﬁoraa:ﬂéxv'}ﬁe difelit BRrd; Bigwrs diljuszate apreferept i cal

by O | SibddRBRPAexie bl P yRpe S0l RIS AR SRRIDEI YRS | ©

copper flexible circult circuit
(Figure 3Ny}%%@r@wemubﬁra@ fémwgp@teéeﬁtb@rrescsror Aipn deprecl EI Bn(semsa) ndpan t he

purpose Of)ptféﬁltd@@am@ t(se'hé?)r)t ). ﬁeilﬂ@ %ns& UhERCEmPHised zhl%wl\[fpddf%ﬁpe(' TToNe S8 ﬁrcgl): The
use of | 'exi bl e_circuit boar | ows the sensors to nmount ed and

attac Héd prd obymer Tk Gl (FEF) féem:,ble q’fﬁwt Eigares) movried ‘slﬂmsrr@f-‘eswe%orwltw%esu ve.
Such fI exidaboss foi the phirpos® Bt HmefitGo ﬂ‘lein)iertshﬂfd%e affle Mamiox (ﬁ@lﬂe@)”'@hed@. bf

obstructi toth % clehto be acedlnc{ﬂnﬁrrﬁ gex/bln a flexible
circuit cﬁﬂ‘ f"t ﬁbo“?d 3(198?595 e pquned Andattacheqtoythe qopunpithes o enbedded
in the rramh:tlmﬂbmtvraﬂcdmshﬂve@by ﬁ?dhysnﬁsh&mﬁ flexible tiz@ait bbads arOwiy thidlandfat) anakdei Cl e
detection cui t. boa nductive, traces or
wires on noto? mcm tgla}er?glﬁet 2 dacg‘g'l? tgrngalé xgﬁ h/{sléﬁf‘%% cirgly cap AdapdBaY and any
conbi A&t i @mtouhﬁlcaoa‘ﬂach'ﬁhélep@llmmbecﬁbd io khefmalilhox SRuéHre bf @yisldpe ocsizecfor t boar d
may errpl %}tlﬁgm&mﬂ \fcedeke@éfonaf f{&tbf&%m&t&rﬁ%a& @%ﬁﬁ% E&Hﬁc?v@t?ace Sérlwv I nk,

carbon in uctive base traces or
wires ar e? frsibleinsujating %uéﬁrawuqhﬂ@@@n,é%ﬂwpl’a@sr and ey domémaﬁmnéhm:mf Jibe polpesrf or s
the functhppsamd gﬁ?}'ﬁéxﬁ:@e it RERSR eﬁaﬂy l:o%muafvé gﬁ(%eh& a%ddxcnké)ﬁ@c%se iR the

mai | box/ bi n/container to performa detection o es and uantlﬁ‘y their
silver ink, carbon ink, or conductive polymer based inks; but the types of traces or wires are not

25  limited by these examples. The flexible circuit performs the function of housing the sensor and is
strategically located on the mailbox/bin/container to perform a detection of articles and quantify their
presence without obstructing existing space.

The flexible circuit board may have an added bus for memory devices such as a flash
EPROM to reside. This memory device stores an address for use in identifying the sensor attached

30  and consequently the location of the mailbox/bin. The flash EPROM also allows the address to be
redefined, allowing the flexibility of programming the custom address at the mailbox/bin site.

The method of knowing whether there is mail or article is present is via the placement of the
sensors such that the article obstructs an optical path. For example an optical path can be constructed
from a Light Emitting Diode (LED) and a light detector. A LED will emit light when an appropriate

35 voltage is supplied matching its polarity. A light detector is a device that generates a voltage when
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presence w thout obstructing existing space. The flexible circuit board may
have an added bus for menory devices such as a flash EPROM tAprit 2¥l6de. Thi s
menory devi ce stores an address for use in identifying the sensor attached
30 and consequently the location of the mail box/bin. The flash EPROM al so
al |l ows t he veglosr@sm4t 0 be redefined, allow ng the flexibipeigsmbosas ogr anmmi ng
the custom address at the nail box/bin site. The nethod of know ng whet her
there is mail or article is present is via the placenent of the sensors
such t hat theHightafthiecight volystengticshinessam i prouent liphing resiflor is eoramnily eonmentedipt i cal
path can la&.emﬂﬁ b lﬂebeﬁh.s %ptggp v@oulalbq@&m.%mdtﬂy'tmmaoaﬁ,e%ﬁér EQ%nb@ﬁ‘ﬁil tffe leked Nt

det ector. when an appropriate tage 1s supplied
mat chi ng |5Q°§°fpé)‘laéﬁﬁ Fwirrwheulég?s todighta@ap serigs of ﬂe%m @ puisesfer codinguenosss a
vol t age WR@Rn the LBDARLHeL a 20&c KQ@JSQR@%Q%@@%&&Q&H ARl fahe sdgh e ofOf the

ri ght wavel en th shines on it, current Timting resistor _is normally
connected PHlfes éﬁe@g'"%"tqf?a‘l‘ﬁ@bJE‘ﬁj" betipeg. qua@eulmwf@e"ewftmw By t he

ni cr ocont (e hiebr PRSGHBER tlhcrbpfltlfhepdﬂﬁl%weﬁﬁ;‘@ﬂal 16ter or|ﬁarc@l| ﬁlﬂclﬁ@ﬂpadiid K@latdye LEDs
to |Iight es. 0 es ortﬂﬁul ses

u n ses, \Wen the
LED fl as hé’E‘h%\"P%’&ﬂlH@héEe ‘??f""‘ﬁ[ﬂ@é@‘ TE© éx?ficijﬁf"ﬁifet B‘% r@ BEaisPehe same
sequence af thdmgilbosBia/chitsifert here are no opaque Obj ects in between. In the
‘particular ca ar cel Iaced in
Phe opti cal © pelth LEPhTE R deRpiss ofe Biped & 5t Reau PR bl e RS S
pl aced0 i pf mmleimqhm Seadrald A locktadat diffeent logation (Figured) oftbe:eallbex/blhereeoapmdt ed
pul ses. T oBARS ; o ' ' &l ner. The
Ene and Feoniaf i baFal Beel 8o diodRiRn ol Pudifr Mot e ")
vari ous sﬁlemdar ds 10 of mail artlcl es. Several LEDs |ocated at di fferent

ocation (F 0tbPeudmicetlshflviaTihd ek dRioRuyBligh BERMHIRMes AEHHERLE A kahalnihgPr OV de
di fferent Ilghthqzlaqu?llgﬂro jection to a various nai l

article gpKeds pekrwitl aled the irehasiag deperyaersy rwggeﬂ%fbelvqﬁe light path

i ndi cases the 1me @sﬁ%ﬂaiﬁa‘centttfﬂ%s Bﬁ%br@ 1ilRDpressitrd Chpacifing bl Hbidétecd davisdsQfidv W' I
al ert thed ur chasi ntg m%f E?o stock_up its shelves. 15 The usg}6

di f ferent l?%@éypafr oiph @Javtrtissfo Fé‘é%“LFPeF“ééii%?’f‘&W&séméﬁH“Ha'F be 2y

devi ces abehaywy it Aislikes stalk» td demﬁm@{he @.Iihyiﬁtyaﬁitenﬁlpada&dt ifieg it weRhOiekRehed. ::or
exanpl e, [.eSS or_can scale to
ot or m ne P RUSE A g JO5E or #8ike OnE iy Beru SRR A ebusP RSt i

I ncl udi nanIm(HTW ceeait mladleermsof HIF cgrbanipadwfivel folyener dreer ¢conductivetiai cae e usedit es. A

| ow ¢

car bO%? COI’I% IFE bs JJH 21%5 weF Jg})s()F :Hl: } ﬂg)lzlglg é“'ci.ut %gl%egég ang/fonbcp ;lx_lpressad %ea pressur e
as wel | awelebt,wemgbﬁltS§’é‘ﬁsrd<rreSISTampevaNeedmmatealbm It cani bie doplesiad fd aoxaight sengbd Eor
conpress e@aﬁiﬂﬂﬁ% thSarti¥ERidles w&Eﬁ% AES i th m?Tﬂﬁx)bi?lkln IsGcH c?&é“{h‘é Py f'%kz!;{gn%

dramati ca can be_ depl oyed as a_ welght sensor uantifying the
articl e/ aa¢ fingt cabbrygted byphisinglagired resistangeadivider foryeligas defectipmcicyit hs sheweig Fteq@ PTF

resi st ancg£igure 4 illustrates a weight /pressure sensing using PTF conductive ink technology and its circuit

25  implementation. The output voltage, Vo, is given by the resistance ratio, R1/(R0+R1) multiplied by
the reference voltage, Vref supplied by the microcontroller. The PTF Ink weight-sensing resistor has
resistance value similar to the fixed surface mount resistor, R0. Under a compression force, the PTF
resistance can drop significantly, thereby giving the weight of the article placed on it.

Since the custom printed PTF Ink weight sensor can cover the entire bottom surface of the
30 mailbox/bin, the placement of any article with weight will be detected. This will normally distinguish
~ aparcel from a regular mail. In the inventory management case where each bin contains only one
type of article, this weight sensor is used to count the number of same articles in the bin if the weight
of one article is known. The individual article weight is pre-stored in the relational database.
A capacitance sensor can distinguish different dielectric materials and therefore can identify

35  the type of article material placed in the mailbox/bin. There are many types of capacitive sensors.

8



are first calibrated by using a circuit resistance divider to voltage
detection circuit as shown in Figure 4. Figure 4 illustral&apsl 2el6ght

/ pressure sensing using PTF conductive ink technology and its circuit 25

i npl enentation. The output voltage, Vo, is given by the resistance ratio,
R/ (RO+R ) wobtexstved by the reference voltage, Vref supptiusdrénit he

m crocontroll er. The PTF I nk wei ght-sensing resistor has resistance val ue
simlar to the fixed surface nmount resistor, RO. Under a conpression force,
the PTF rio8F gieknmed op BinldEflsy Taingsiors peiswies (FE Tohuheese gtanoliegetisierimichht  of

the arti clignuehe BFkn® Bieledtric mutBSd ThEse FEVSdaR B2 Rbdetr thiBhluclon natdBiIShEtn SENSor
can cover the entire bottom surface of the 30 nail box/bin, the placenent of

any arti clsdiegh rronfustyrpolpematigalyet ect ed. This will nor mal | y distinguish a
parcel from a A@guéffdt samsof can bdﬂushhﬁ Hom\aemght ¥nSTRARIGEERIMaghctis Matdha k@s@ach bin

cont ai only t hi ht sensor |s used to count the
nunbern%f sarre‘g’é?ptaﬂ'é%lgegt tfoﬁt"’tgl? ef)tlcﬁ" bepusg l%ﬁ?'ﬁ“"“ E’fa"SH‘é’a'aqaali'g'leéa?s known.
The i ndi vioghical degrfidinGlyenvaicly i LEDS aff @ptisdl chbend carrbetdnﬁmreebraﬂhb onalwatlaf hbpine. A

capaci tan or.can, distinguis eren ectric, materials and
Chor of or o TEs P Rt RGN he GrbleB B Bine s B o sbig s 4 e
mai | box/ bmnrror‘ﬁhemefa@r mglmrﬁyeﬂwpmbem&ienmapaﬁcvat inirer grelBodptical Bioddpaikpar be 2006 WO

03/ 025704 ? ?Hé‘ﬁ?%%?ﬁ%d %mﬁe %fu? 1s ?e%l% n?e@sf fngl &LMFVOiIﬁ]?etnf t-ﬁé ?19%!’ éo%%fn% t he

struct ures tage I's Vv ence
di el eckfr i Eeamstri isvell deﬂlﬁéé@hqﬁﬂw n@mqmmaiewa@elsnog raderﬁeqmmmﬂ/owmteeq:ffeaﬂ s such

as silicegn aﬁérnéﬁ@@ﬂb’tﬁ&dsmrqu vﬁfﬁﬁl'é n%ﬁﬁl'eﬁlcan 6 & for f¥dn ke§[ﬁﬁgs QhchC ag 2 e

used as both a wei ght sensor ferromagnetic nateri sSensor.
opaque i ndftid mEasyemey map pesed @awpb@n%@bsa mawsmtam@tmaﬁtﬁﬂ%oravﬁd@m cal

pat h. Theat AharmR§), bake rdelmieh kPRcHpphi@BsUch as LEDs and optical diodes can
be nounted on the outer wall of the bin if it is made out of a clear

material |ike glass or clear polyner. If the opaque-floating object has a
m nor 15i ke)Surﬁlaﬂlmteda\mgdoeon&ﬁlle?ﬁfuﬂﬂﬂisie@(lo:b@ll&lﬁen LED, float mirror and the
optical diode.pa an e uant i the liquid v This is used
for. measuring TF'l H‘Eﬁ@ ?fﬁclulfr%' SFnsf’rﬁéregf’We‘if?df%gﬁt‘%“H%‘ﬂp iﬁorbcgé‘ fPyed s wel |

defi ned. @idnEontfolleraMaiHBha iipntpod ean akede enﬂienga anadgmrdf'gimqnema}bga:mﬁt plj’rt Doppl er
ef f ect abdn r@adtlﬁwr'or}%éa\‘@g;ﬁe%]ﬁ?ﬁ%d 591-8! ieﬁlhu ﬁial vﬂueu such as @%%”%rmgt ﬁ mpuzJ sed

for inventory kee
appl i cat i mwﬂlmegg?éps eithen@"ll’ es'dr d@sndmg oa ﬂfewbltagnglpstt an pigput port w&ld;pmmther at a

phar nagy, ; blutor B Golf ?5 0 |\;!BS otedrﬁde :IanE?)g(f} ch?t%bﬂc& He ere e mB’ b%tlﬁéhﬁ% ed

M crocontrollers w he 't circuits wth sensors
are connebttoagofiths disdbuted migrpesnirqiions, qsaey bed separete é‘tvlfqebﬂleedcmqummfpml | er

(M) . Th@vérg]gmcn@@rthem&@gg,g be either an analog or digital. An anal og
i nput port <can read in voltage and convert it to a discretized digital

vaI ue (such as 8 bits/10 bits). A digital input port will register ei t her

" ﬁ or 2)0" depauMt WBekingby kdhainy GbHagdiiskd B Wiht ubthe QEDRUthisARiTidtiowid | source
el t e55 performed under a preferred condition, e.g., it receives a call from the master controller when its
address is called upon, it can initiate by itself after a preset time, or a signal change from the sensor

wakes up the microcontroller. This sensor can be other than the optical sensor.

b) A report of the current sensor's state is sent together with a unique address to the common bus
30  periodically or upon initiation. The unique address allows the service to distinguish the specific
status is from an aggregate of mailboxes/bins. The unique address depends very much on the bus

protocol.

c) On the other hand to conserve energy, the distributed MCU goes into a sleep mode but

35  periodically checks the sensor. As soon as a mail or article is inserted in the box, the sensor signal

9




20 a "1" or "0" voltage output to drive an LED or other devices. The naster
ccontroller may be included in one of the distributed m crd®aptit 20d6ers, or
may be a separate device. The microcontroller perfornms several functions.
The functions are: a) To initiate sensing by sending voltage pul ses to

l'i ght up tW%Oﬂ_mm This initiation is 25 perfornmed underPGCI/P§taRei4 ed

condi tion, It receives a call fromthe master controller when its
address | caIIed it c |ts | f after a preset tine, or
si gnal géhanees i Y Wekes W%@ﬁh ftdﬁé*“ﬁﬂ LSRRt REPller-TF B2LEns or
can be ot bartrofldt atknbwledgapind eieh gs tizargh ﬂia)cyd}e sfepformiatiof collbw®iog.Ur rent sensor's
state is sent together with a unique address to the common bus 30

periodically or upon initiation. The unique address allows the service to
di stingui §) t HenepeBus Achstkatamd Addiessmgsaemaggr egat e of nmi | boxes/ bi ns. The

uni que saddr es s dRRRAIn NS UG e D) BB AE8Lynlr Bl hger hand

to conserve ener
peri odi caimfwetﬁwdllgbwamw@dn@mhemkscogmwas alzhmmatloorﬂmetmlml aésmbsabwser ted in

the box, LQ\@OI‘& [h8261 ltgl?ﬁrls m? r1]n§t Sbé & d i &%ﬁgﬁﬁerﬁéw %1(%9544
ggﬁ ?‘I (l!‘l sernas to

| evel chan% es up t a signal e naster
cont r ol | efr lospleBinfomation. The leqtropic besis a@ﬁmﬁw‘édg@@utamwtqq@nroggebcthwgh t he

cycle of ih@id&&t%%ftﬁ@m?x%ke@%ﬂe thélr thmeﬁuﬁme&ﬁmnér@ma%ﬁb@;e&te&@r essing

schene 5 T Common Bus Architecture is used with di stri but ed

ni cr od®nt ‘i‘HﬂFIfréf"sea‘lB‘é’gﬁhé*éthF ﬁameélweﬁhﬂy arerﬁﬁmbwmﬁmrﬁwgwtwfwek hAviRg t hem t o

cCoMuNi Caglectdhit addrhRk foRnkRERes. ThemRrdtasiollak flentlFPha fBuBle cinfit Wekdss pr ot ocol
that all ows i nforgﬂtlon to be distributed in a systematic manner without

col | i si onconngsted fofhepagieularmigrogontrolles. * The el ectronic bus is used to all ow
di stributed mrmuhm@ﬁsf&xr mbﬂe@fe&ggr@ga&tcﬁ"dlaﬂmés or bin€ thheadsufly iddhtifiddanigadly.boxes to

npart |t ofies ity A RTeuThERRF AR e s i Bens Bttt ng
Wit h &3achis equimped witlaatiengmore Ismsd:rs epordngitidcapaeg tdzetheriveth aa gdisess i 'ﬂbm:ﬁer

m C1 060Nt gl L&l hFAbI Ve b RERbBB U o DSRBOUSs HONEShSlyed 1 ne

particul ar ocontro _
mai | box eshedrorbbusgrotdealtandp enigusidentifierisdheme.i fi ed uni quel y.  The system

‘typically usegpams %eﬁ%ﬁﬂ &1h ﬁlemro?ﬁl%tﬂeﬁﬁ&wlg du%{ut éﬁﬁulﬁ@ﬁgcm Jom&m%rto bi n.
Each mail box/bin 15 is l;g one Oor nore sensors reporting its

occupancythe syeailet-parer pm deé@mcesé@rs rmlﬁh paliingrschemgs by theMaster@cocesser Thie one of

- the sgd e nbBIRE kTR er AFeaNeRvoRH @AW)OFCP@@VM&&.IQ@ be.raﬁt (epvihdi ng a
network hus protocol and a unique identifier sc bus itself can be

in the fJMAFEHesiABPAwT and SéSE‘P'élt‘ba“EuffPE‘tfP% dbﬁ‘“‘%‘fﬁﬁﬂ'“%%‘@”&h%ﬂ&“&&%@&‘t| ng to
t he severmmbbrAMnPONET cofbOERRE (RINQIREHOfiIS sihdll @oseBecAd busdtg iShdkedBasipy t he

Master p "tS ot to the edl;:e of the mailboxes with little obstruction and yet retain aesthetic values.
Other bus possibilities include wireless transmission using smart card, bluetooth, 802.11 and

25 telephone two-wire technology. However, the demand on the processor to have added radio
frequency and other modulation/demodulation complicates processor electronics and raises cost.

The tight spaces between the mailboxes/bins demand the use of such network bus. The ideal
bus characteristics are: a shared common bus with as few conductor lines as possible, preferably
serial and capable of direct connection with thousands of similar electronic devices.

30 Serial mode addressing is preferred, as it requires only few address lines to access thousands
of slave processors, however, any bus system may be used. A polling technique is preferred. First the
computer checks the relational database for mailbox addresses to update. The computer sends a slave
address to the master controller. In turn, the master controller wakes up the distributed
microcontroller. The distributed microcontroller acknowledges the call and replies the master

35  controller.
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20 bus is not limted to Controller Area Network (CAN), TCP/IP, or
Inter-Integrated Circuit (12C). This bus carries both powedsapdl 8d@nal s to
and from each distributed mcrocontroller and with m ninml nunber of

i nsul ated conductor lines. Using |ow profile small cross-section busses, it
makes it ed¥@eyn2swe nount to the edge of the mmil boxes wetivukiatbise
obstruction and yet retain aesthetic values. O her bus possibilities

i nclude wireless transm ssjon using snmart card, bluetooth, 802.11 and 25
t el ephone t wo- hifellewing Ansipatign {5 sentisiaitials sensos gearureEst 2 the microsesrollergends t o have

added radi |tﬁb seﬁsb@quﬁnca sénbst s@tu@ &,pomaduh 8dnt RINORIAREINBENP THE AR Leb RS
processor ¢ ronlc%hﬁnd rai ses ‘&' The ti % spaces between the

mai | boxesA ﬁg’ efeR il A éhedil’Str migEQeRRiFatieRack toplsep. Sensml repgsty are

character |csmdcte6arairsamttcethektafpetér conmon bus W|th as few conduct or Ilnes as
p055|ble pr ef al and c rec? connect i

abI f‘b 2 X [) abl e g b OIE
t housands- of s efteEr 08?1?%“05%9 cpEgntro ﬁf‘@é’ﬂ"& ° RpRiesale plip '§§| ng i s
preferred ,maaboxest/bmseqws ftesconplitgr sftlei\/\asaqbdlsmscohmmes sitigle Bdhﬁ(ﬁ&ﬁipbthous ands of

sl ave pr O%ﬁlgéd(a{gsproce&\é\fe)fﬁe domﬁgt}ér h%y gn F i fizh seb d Fsscgpﬁig‘e 05&{'%"63'&22 ]E g? hni que

Is preferre ter ere
mai | box adurilecipagen majh thedall centend’ h@t@nmmlle‘rrewmgso the sdnapneer/siaglelbcesls t 0 t he

mast er coe&ﬁmén%bedh dw:gam it R 31:1&%%@{3 amgs%gﬁgkt@ & Son uetrfk%crﬂa stributed

m crocont r ol stribute crocontr er acknow edges the call and
replidd tﬁétemef@@ h#achlswdé@mdenlpyresthe fofjowige hysrardhitOOBLUNDLHIBIiIIEDE Tigist:
PCT/ US02/ 29544 A following instruction is sent to initiate sensor

nmeasurenent and the mcrocontroller reads ‘the sensors' result. A sensor
status refbrt Goatrelisedrea MapvopkfChAN isiip advanced snsial Ry pystem thad gffigigatlyskproBnit r ol | er

alc know g dgegibhtéd ngbl sRMs SRNAS michLcolirgilefsl RHoRhnIh@iR: Thik odrhBdus Rack t 0
Sl eep. eve

orts are. collected and sent.to the cQ ter

will be abefe éﬂh@f Ot S S e PG A AN -Hyss %ﬂdﬁé?ﬁfﬂg 'af‘g@'ﬂﬂé?ga*t"e of all
the rail bigkels/sticansd s;txmhan&nédoSﬁndamlrmm ersiGLIOB prStoco] BEY R A Mt ldéﬁti’ﬂwt er,
singl e bo 1S u dded C ‘The I
assgci at egarp%)a? %lt%%[ﬁm%z%% umq“ grBngs Aﬁaggﬁﬁ ﬁ N pg f’ﬁs%ﬁ? ftd‘%?aéﬁerﬁ% | to
cal | cent therefoféhan handletup td 5361876 Bldaniqiemidtcsses. N&en@mmcésomﬂﬂtsboar d
conmput er/ L ster

controf | el PAEHBRCoREARESANE le3ertdy BiBPnt Aot S, Wl BIBERRRL SR L00
bus ar chi tOéhetmﬂﬂéom(bmmhe exienpivedehN message [P pabeme en bcdwdqyed foadentify each et wor k
(CAN) 2bS M0 matheRRARH. AfthérbreDd\sib 3YREsS Bhth@dan 8k de@a Ecl iSHRRME e&h of

distributed control systens such as mcro-controllers, “sensors and
act uat or sinPuRntgutaliowing ong AN procesoppseruist spveralriutilpexes/bias. Such by arehilsctyi® r e

circuit nmneredsys th@ca%hk' W Hahcﬂ@seaéiﬂ tlﬂ)u%kcdséo%s o k&t@ tlfé@fﬂnt%@a(ﬂlﬁsﬁ@' be
screened of . uns een atf-FaSé' nd 8 CANdlver Si or:l 1 tgr og"g)coie has an }1 bi t
i denti fi el "@db i o} 6 S pEdition: Gibus erabileelirssan s BRI AN
protocol teesMbilOrate] fastieaigh tofHagdle ANMTAN processors in the network spaced up to 40 meters
25 (130 feet) apart. For longer distances, the data rate can be reduced: for distances up to 500 meters
(1,625 feet) a speed of 125 kbits/s is possible, and for transmissions up to 1 kilometer a data rate of
50 kbits/s is permitted. Therefore this superior capability and versatility allows thousands of CAN
processors attached to mailboxes/bins to communicate even when they are physically very far apart.
CAN is a very reliable network which provides both sophisticated error-detection and error handling
30  mechanisms, and high immunity against electromagnetic interference. The cost/performance ratio is
also ideal for this application.
The C503C 8-bit MCU family from Infineon Technologies has Analog/Digital Input/Outputs
and complete CAN capability is a suitable candidate for this application. The
MCP2502X/MCP2505X family of devices from Microchip is another suitable candidate. Other CAN

35  devices are available from many different manufacturers such as Infineon Technologies, Intel,
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therefore can handle up to 536, 870,912 uni que addresses. \Wen a CAN
processor with its input/output port connected to the sen$®April o@gh the
flexible circuits, which are physically attached to the mail boxes/bins,

t he extensive CAN nessage I D schene can be deployed to identify each of 20
t he mai | bowesbimzems Furt hernore, a sub-address schene camrchesaggsd uni quely
identifying each of input/output allow ng one CAN processor to service
several mail boxes/bins. Such bus architecture _increases the cgﬁgmty to

handl e seVaHias Misrachin Metgsela Natiangh SGS ThomsopNEG, Buiitrs Texapinstetpentadiosdisi ng

schene i n TemicCUnitradeCBiickcOmd Cle) Abihbse ChABCUIcan BARES fo @ mixbd Sod@ Beovided the
architecture can zilch eve.,a transmssion rate of I Mit/s rate, fast enough

to handl e S Presagq! Fo8eEedors in the network spaced up to 40 neters 25 (130
feet) apart. For |onger distances, the data rate can be reduced: for

d 00 (1, f ) f 125 kbits/s i

possi bre. ® OB R WA SR R R IE WE
kbits/s i $MOU}) wibkcatkecidhmrtaf semebishingts Sasipasde it can hpadid Hiti rity vpto 0 it Al 1ty
all ows t h?t%t?a% blfv)\%%!dlgA n?odggl?o%é(ﬁ&k?v%%s?cﬁ&?es an(Pz%ne lencpegwléu?bﬁﬁ ltO%lt

comuni caté even a very
reliable n@mn&mm&hngjﬁmlﬁegidmmh ﬁ@@plmssttpd@t(h”dl hnsrlé@ lscilemérc-tl on and

error han %&t&ﬂnﬁt‘i’-sl%%ﬁ%’ri&?ﬁrfac@ A6t Rb1Gor! SRRt %ﬂo@g@ 3{1&1‘ th%locfr?lg %&gﬁg netic

interference. The cos ormance ratlio IS
appl i dét i eentroliipngit.Esgoodg onihe bygmyyfinitiate ymessapmanthhenferpmmiTeeeraint dag- d8¢ has

Anal og/ Di girafthath Db (STSANREERS Serﬁinélo I\/Cg C8) Lo e APk fidesi BactPnoatlbd @P! e
candidate for this application. 2X/ MCP2505X fam |y of devices

from M cr BEWPTR hisa ugidye P@resstbiﬁta%ﬂsmeareeaﬁen laa%sw PEsTiEtWeRNIOdes- devi ces are
avai | abl e f r om ey call foli QERRF thEBINE pAsEE 4618 infiers Beh siade MO i ¥efghed: @Ceaéhol ogi es,

Intel, /025 04 18 Q PCT/US02/ 29544 Phil i chi p,

Nbt or ol a \féﬁﬂfdgﬁ' it %@@%ﬁ@ﬁ@%hﬁx’?ﬁm uikgffached fo itspaputioutpyt nor- Egﬁﬁfl\% theBosch

Tem c 15 Unaddre@dﬂ’thd\uuetsﬁbm:faaﬂmrmgb |ts Mnducfsllﬁ%ﬁﬂdn@é&l‘dnﬂ/fﬁhls;ﬁalﬁc Ue pthseme BGtug N a

m xed nod ro LS O

ot oqr at egk Bttt frpdiR el B R sk Sod FRGPART pasBlarlP o Mehe

m cr ocont slaveland b b(nl\amii)%ssmll heige omriguetaddiessito ¢ablebis-atams pp@t andisent toghd ast node,
it can ha nessi ng node

“al | ows 1ng y %{\?jgh L rggse g‘ﬁg&glﬁ%{sgé 8%3%5%9%{1%523&58%%%& b%gtddr essing

nmode gi vi $§19Q0 PAysichliysupnostdrthoysaad devigss ennprsted do . urthpem@aANprig bys lened@ arenoly nmul ti -

mast enf Mubdsiibis Wil ) §l§d%ﬁi<défla§n§£nft TeCY nmlttda nefahér B niboRRIbRE ta!tafaﬁbd @R ng
nore than one device 10 co node on the bus may initiate a

message aM@rePhe fhistlimdiaton. fheawem@&wglemalﬂeaabwepeaise@r.aapmba’ttlan Pithanothepa)  and
t he Seri abpus@lchitltuld Nne (SCL) are the two network |ines. Each node on the

Egé\ggr k has aAlI{ ré;ca ?e oafq\gél? o th:g ngsts 1sat g 91%?3871 7 from %a%?ﬁig e ar?u a%?ure?se tween

include Philips, Intel, Motorola, National, Hitachi, NEC, Ipsil etc.

25
c) A TCP/IP controller device that decodes an Internet Protocol (IP) address only activates the
sensor when it matches the IP address on the signal line and returns the delivery state of the
mailbox/bin. These are Internet enabled devices and can have large number of nodes on the network.,
These TCP Controller-on-a-Chip devices form a low-cost Local Area Network and do perform the

30 required bus function, but it is more costly and complex than CAN/I2C Network solutions. The use
of low cost TCP/IP address devices allows sensors to use Internet Protocol methods to communicate
and associate the sensor location and address electronically. The sensor would be active when the 1P
address called upon matches its device IP address. Examples of TCP/IP controller device are

[Pu7931Z/TPu8931Z Controller from Ipsil and S-7600A iChips from Seiko Instruments.
35 '
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A master can poll each of the slave processors where each slave MU is
assigned to each mailbox/bin via the sensor enabl ed fl exi b8 apeil 2@ t
attached to its input/output port. Therefore the 15 address of the bin is
identified through its unique slave address and the specific I/0O port. The
status of awebs/asmawi || then be reported to the naster proDesBQa9sH4 The
mast er processor after resolving the slave and sub bin address will assign
a uni que address to each bin-status report and sent to the Personal

Conput er . 9N t hBtgireterks Mhichmay befied s the §usdnglusacA Sl ARSNEIRATIBUSue

addr esses priigs, pus, INTERES-S 0N MES s, PHBROPROM™B IS RERE0E, 'd.QNI WORLDpIPNECt ed
to it. Furtherpore, | ong bﬁ‘fﬁ‘ﬁ“@%‘?%t hs are ot 20 ossi bl e 2C. Such bus

depl oyment has Same,sprfgop mpppt B oril§Ci o deri‘sﬁ Ft. To

ovreT{) cone U’l‘bgﬁalﬂmﬁﬁleﬂ{a&d Oy Mbdnayl(EM&mMp ﬁ'hi@lift‘)dncb)é sttzhdd b8 the dlelibls clre&peRtiek olr a
conbi nat i W t ot her, ure. An tlscass
e 3! el P R e S bR st Go B e mp M b

| ntel, MotwieradoatroilaThie aliws allrladd&sshatt,acHHEfB thd dasii sknt @y thc sédsor@and lAtlIﬁ;I?édeﬁed

contr Ol l eri)¥ ﬁ'ngs\,{ér%gnt;[oner t(\),\ﬂen%%p?s sta S aﬁ t & ﬂgg lltslgr(‘)gtaegac ( ! P) addr ess Onl y

activates $& on the si gnal line and
returns the delivery state of the mai I box/bin. These are Internet enabl ed

devi ces apf caj, %ﬁﬁné Es il &rfor%ﬁcfh’]x%ﬁ& rl:tzﬁtﬂﬁ cﬁl%e Rftfmed E[hfﬁgarl] gacp

Control | er-on-a- {) devices tTorma | ow cost Local
per f orlfh t kise BerkpgedDIP) ewitch it thnaxibdareircitattaghed fosit. s éké@‘yt 4S>hadeéFecorrpl ex

than CAN ddifesligs WY dtdR & iddet BNRin m@%oéiﬁcﬁ‘l setfth so?We Qﬂﬁ§w1t-£wms ca@ﬁk@fs@ﬁs devi ces
al | ows sensors 0 use I nternet r ot ocol t%‘l to communi cate and

associ at edqdss d&fddpss pgension brhamen M?C@gtéo“é'l 9é‘€*l°$sbn| cally. The sensor would
be active when the P address called upon matches its devi ce | P address.
3l Z Controller from

Exanpl es P controller vi ce are [1P

| psil and %’@R‘“P@‘?P b 4bgYf ‘%%F?é&’er’l}?ﬂﬁfﬁ‘!r?é‘ﬁt"% "S“gﬁ"i‘ YRRE S0 28704 18
Apri | IQOO&VIM&EQN A8R4vpeslyf bi¥sbavailudlc\ahd thcrefoftiallbv Hﬁdfdlb&s dichirectireIFoi he bus
I ncl ude, AS-I T, BATI BUS T Ef B, ERBUS-

PNET  PROEFBE, Sismey G el GARG R 0 HE LBt IRArits devt ces
such as aTtBP/aS AwERRGI¥obthe Edmecype ineia lalsy bdrseds dhd mchofogmgmbCH TRethd2Onl y
verory  { SRR gl ofiAhoRE R LAERE e QPoTld BFLBLANEN Elkr aiihhat S

t he CIrCUIt as a uni que address |s software address can
pr ogr anmmedh 122G bayfd a CAdbubis codh efqu‘cera@é oificiews] The PICTBR24S 194 tewebipahat Aakdoths s

attached je hieaftdharsfBlurd¥n mbs'anfe%%%eaﬁp Qhér@wm% Bne hREEPIGEF4RYor TRST er
controller to identify its status and as well as its source address.
linking the CAN busto the UART for a RS232 interface wnth the computer. Preferably, the invention
uses a slower more energy efficient bus architecture amongst the distributed controilers and a faster
bus architecture from the master controller and the computer. However, different hybrid designs may
be used . |
25 A two tiered bus where both busses are CAN may be used in a preferred embodiment as
depicted in FIG. 5. The level 1 CAN MCU can be MicroChip MCP25055 (MCP2505X Family),
PIC18F248 (PIC18FXX8 Family) or Infineon Technologies C505 microcontrollers, but is not limited
to these embodiments. One advantage of the two bus scheme is that it allows two different clock
speeds for each level bus. The level 1 distributed MCU can be very slow, with many level 1 MCUs
30  to one level 2 MCUs. The slow bus saves power and MCU can be in sleep mode when not sensing.
The ratio of 64 level 1 MCUs to 1 level 2 MCU is possible for practical purposes so long as the CAN
transceiver chip can support it, but this invention contemplates using alternate ratios that the
technology can support. An example of a transceiver chip is 82C250. Level 2 MCU may ideally be a

Twin CAN processor, but may be other processors. This chip can be an Infineon Technology
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e) An electronic address identifi-er for each mail box or |ocation can be
perfornmed by a Dual-In- 10 Line Package (DI P) switch, withl$ Aerif266i bl e
circuit attached to it. This is known as hardware addressing. The address
is set by using the position settings of the DIP-switch. This can be a sub
address (i .w0038T0¢ss extension to the main mcrocontrol PeTusddssess). f)
Conbi nati ons of the above address nethods may al so be used for a hybrid
system Sonme 15 devices have two or nore types of busses avail abl e and

t her ef or e S2CPRIWIGY.Hi ig nes digited te Hhig depics, Qiher pigy-tieredhbypeps may haye Alt9@atBus may be
conbi ned WodlpuRtiés®N bus or an 12C bus may be conbined with TCP/IP. Two

busses of the sane type may al o ‘be ursbed The tF,;hm ce of using PIC 16C717
Wi th 12C  bus AHACERE O SHHT BaabrHEPRCYHER ofh aruternthu hee (Rechiody G sr248

for the bmkbgg 12Ofk ledd1s had CARFR le‘velwlgae 6 HBfsirAesSudhr. prefésAl el bi&ihént COSt

effecti_ve and ent, | CI a 20 12C
Snd G BB ATy b e R ot 3¢ his Rl b AN Bus TR deel [ ﬂ*ﬁ@'? s MOEE g o

mast er Pl @IQISCT4ABIKI6€71X ﬂamky)rrgnetzhg PICABCP1Tshas Opdrtivglakfivantige of #37RE2 32
interface.with t the i.nyenti S a ower nore
oner oy o it bl SONRHRR cobfoftt LA s bife MR DI e R 850l ore And o
“faster bugficient hicoliest all the fequired tde Omaadvanrtageofithisdivb bus se}mdlenhbatadrﬁatmer

~ However, gfoI:lI Ee%%lﬂé(g@ﬁl cg ?0?' %H %u.sn@%l TH% 1V ?glstrégteé\wltdff)caﬁ 'bﬂ;e §rtdWheir e

bot h busses e I C
"FIG H0 TH@relaee\many IeVQIAI\M@mJOQMCWéZ MCdJr Eh}ﬁltpv WISR2EOBEve( N@M@@S@l@ Héarm ly),

Pl C18F248 sl@é:) oS @Qﬁml: &Hair{gYi"hlpénafaEQJ th@ﬁ@ '&nr?%i&ﬁx@@l 8%% Ei%fe%%maller and the

m crocont r ol I ers, is not limted hese enbodi nent One advant age

of the twiEPeRiag @&4@4@'&! EMQOReported %?meamlﬂmrwquﬁ @ml lévil%l&to ligyeldds for
each | eveMdm Bosme fdr%»aedwai puebo&ts rnebeltmbdvm lﬁﬁ%e BE/OMN Mo&k@wrh%mpcﬁany

| evel Qne saves power can
be in sI eB"pa IFFG&%“WEWFHWP QHE%(%@F am‘lW]eThF M"’F"E)‘ l(?f""'@ﬁ"ldé‘i/@ Ulcamﬁésolac? ¢ | evel
2 MCU1BS aﬁwmlsezdsqmcpmma mnaﬁly)ltfulrseﬂﬁ@ahes@g}egmgmaﬁmme récéidtd fidhdOsNEI ver

that tne SLALRYERBSIE the il obei e Epari ephe e e BR R p s
82C250. Lpwdgble2 MCU may ideally be a TW|_r|1_ Cﬁw processor, but magogg %her
b5/ 025704 T TERI Y a8 Bl RGBTt & B esk R R Gev co

Qt her t woretices theinumbs s sxtpmyl chrapopent$ and alsateduces thn faqgirdapacendoweker, MIGUsr nat e

bus sygt el Sl ¥l SRYSqSystemwi th a different bus type for each
| evel , nartre‘fg‘t, alZ?: %@?’F%ﬂ%vlgll& and CAN for level 2. Figure 6 illustrates

such a preferred enbodi ment 5 havi ng a hybrid bus with one 12C bus and one

CAN bus. Tﬂe t%MBJteHS &Mpﬁ%ngpsepdcprocm p PIC 16C717 (PICI 6C7/1 X
famly). e c ip Pl g‘, C717 has a particul ar advantage of a 37kHz
A computer or embedded computer system will serve as an application server with the

following capabilities:
25 i) An operating system with real time clock and date keeping,
ii) A database storing recipient email, pager addresses, web addresses, call center addresses,
PDA addresses, cellular phone addresses and the address of each mailbox,
it} A communication port, wired modem or wireless connection,
iv)  Automatic dial-up capability to an ISP server or a wireless server,
36 v Email sending software capability,
vi)  Pager/PDA sending software capability,
vii)  Updating voice mail at the Cail Center,
viii) SMS messaging to update status to cellular phone,
ix)  Web message center to update delivery status,

35 x) A firewall to protect against intrusion,
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i nternal clock for | ow external conponent count 'in its usage. At this

-speed, the 12C bus is still sufficient to collect all thel8 Aqul 2% dat a.
One advantage of this two bus schenme is that a different clock speed may
be empl oyed for each bus |level. The level | distributed MCU can be very

sl ow and 10va bsemesoere many | evel 1 MCUs to one |evel 2 M3urwSiaessd ow bus
saves power and MCU can be in sleep npde when not sensing. This enables
the bus wire diameter to be preferably smaller and the reporting by each

level | MY rM@@H‘@@ﬂﬁ@ﬁ?’?g’l@‘jﬁsaFMéﬁlartla’ﬂﬁlSatﬁﬁas?S level | MCUs to | |evel

2 MCU i syip0SHnh@ydtRh sihemé tol seate siédIOBMfation,evel 2 MCU is a bridge 12C¢ CAN
processor. This chip can be a PIC Chip PIC | SF248 (PIC 18FXX8 Fam |ly).

The Master Level 2 Bridge MCU can be also a PIC 15 Chip PI C18F248

(Pl Cl 8FXX8 Farriht yompuRF S}@temdjqﬂ’tgil)tlih@a&@W/EHEmS%mMr@ﬂSbrﬂ’tﬁﬁefbie\bedlstf rom CAN
bus to_RS232/ RS485 hertz, but
ot her 2pe¥y8 Z{CQW@““‘%'Q'%?”B? ‘Z‘e mlaﬂer(’fﬂ'ﬁmHFr rcgﬁ'f"éte Eg’(?&ﬁﬁ\?ﬁfm""f lrIilg“‘%" YFncl udes

an i nt er nafth 2360MHIRANMAandlontheywefa secued dpyratlrrge;dnmmtb haltnmshmpaiﬁhtysmbamal
conponent 8&%@]&2&) ¥ ecc)in%csei he G({nqg elf\reeéoans %?ﬁ&tl@l_i%\{,\v’glm rrblat%?pta%a@e wi th

ext er nal I'cation
. ‘Server A pmgrpum@h a9$QIeE¢ImIGQIOQmmpwtt®rrecsgAgttemnwcﬂ dddlssrcmebea'snm calsl i cation

server Wi 5431(%&1@(1 glhg.gt e&ge@ml%'pb%aﬁ%s %,205% ing R aRREE bﬁtgfons%&l&xﬁ%d"’i th

real tine ase storl reci prent email,
pager 1@ ddmeisiiasthe daéabaﬁdﬂrlwgw Wdhllewoetéﬁmﬂ@rdaad@m@s@@@ the mp%W@%ﬂé@

cellular ph Qaﬁe@@qB%%%%tﬁlﬁqn {hD 8t PRSprBfrarh G VB hiARY appllll:dtll)n Reveral

conmuni cati on pOI‘t w red nodem or w rel ess connecti on, |1 V) Aut omati c
di al -up capamicllipk Ybrariss (ills)acrereated e opgnotherfpnguyes 4ot taegrqgiam to'indfializs  Erpi |

sendi ng sphip@i, ﬁa@aba.i tetﬂéve amha)n aﬁ’éiﬂ:ﬁdSrf SoIs 7 QARG af@itlanediRedCaRRDIaket Y,
vii) Updat Vol ce

| 1. Cent er sa 0 update
status tot 'E"eﬁl“ﬁlll @Po‘ﬁﬂgﬁ‘@es St‘i“’)f‘)'“ Wcaat?f??staﬁ"é’“{?é%f ér"zf?rﬁ’aﬂwat%}gpag‘éllt&}’gr y
stat uss 3fcipipntd Affast eomatdtion by PIVDY/BSL th&g@h MBISP it $erid the Fequitedl ciniligied | 2006 WO
03/ 025704 PCTI US02/ 29544 xi) An. aut. c sch to_access any
rel ati onaf™ %ﬁg%{g‘gé 8’,&8 %(tPT ?e‘&ﬂrkgﬁ’ 8?’&’ 68% @@’1@ g?rS csﬁ?uée §ror l‘é‘éﬁh
i nf or mat i ewsyptidnds deplopadt er system typically has a RS232/ USB/ | EEEI 394
Firemre port V?rﬁlgﬁmvgte leethoﬁ?(tVPN) may be used for maintaining the computer system to update

the rules from a remote operation center. This remote operating center can update all different

20  computers located nationwide.

7.)  The Relational Database
The relational database preferably contains fields of mailbox digital addresses and a relation
25  description to the fields containing target addresses such as email addresses, pager addresses, web
address (URL), phone numbers where the information of the status can be delivered. The relation
description can be classified into one-to-one, one-to-many or many-to-one. The message information
about the status of the mailbox or bins or shelves will be delivered to the target addresses with a time
stamp and location address. This enables the owners, clients and/or vendors to know when the status
30  check has taken place and also its exact location for decision-making. In the case of the phone
number, it can be a voice mail or a number where the voice mail is stored. If the owner or vendor
needs to find out the status, they can retrieve its voice mail by entering a code for security purposes.
This is the same if the message is retrieved from a web site address. _
In general, the relational database includes rules for reporting. A rule-based system for

35  reporting via email is preferable, but any rule based reporting system may be used. The rules may

15




5 serial conmunication with the master controller. The conputer of the
class Pentium Il and above with 256Mb RAM and runni ng on a8ggcil2e06
operating systemwi th nmultitasking capability such as Wndows NT/ 2000 is
one suitable option to serve as an application server. A relational

dat abase pwvOg@gseRsTBuUch as SQL Server 7/2000 to store thercewse®st S
contact address can be running on the background. Another custom
application programis also running in the background for | ookup and 10

mai nt ai ns SPEY Yhena Bors and writh whapfreqyencythgisysten gadrgprprs siaemall gagen cellulinst er from

the seri altelgbbie, ADA, diR6lad Mail. WA eddiRdnb\PfidhaDfield MMM e 5l Hportifg dnhpe

dat abase. _Thi s )pro rami B’ an .event d[»%Y'en g%pl ication, Several dynamc
Iink | i br dFeAesacy frgPoytingpllows information tp be-dispatehegsp fhe target adsirpatse OB A triggeredr ogr am
t o i niti alstan® updaserod sdhedated gpdasainet 0ot multiplt pdaree p& ARy dr vaBithct@Piag fo St at us of
del i verd es_,af,t.er transpmtted. At .the s ti.me,. it will faollowt rul es
o og5) s RAEhedib R0 toaffing dladdifbies ARy copleR ookt ol ool 1
reci pi- ent sorredpdnging. tactbseaairigaddrésy inlthd daSbRSLI thareategta email mEdRagas dcht qefoedlat he
required i i R /. [ i o, t he Networ.k eration, Center
(oD " (7 DRkl e Bl \ARHIRL UL bl & Bk GG e bRSH A bR T L
Private NepmmukcafitRMyt torsepd b gotificgsion bp emaibirpeger.lihe greddeminedine wrenslist em t o
updat e . t Repicah £y Pl 3pty HBREnQRIY ALACITHE B Amay TR) Be mRERL € oper ating

center can update’all fferent 20 conputer ocated nationwi de. 7.) The
Rel at i!8nal Dat#bepsienaifield js@roxidediedhe renprathesecesy efftkerdghivepy of thetstamasThisi el ds of

mai | box  diehiblegtthe 5L B KARSwRAGheaAnfoRhAbl 94k lastRtfl&ET i Ption to the fields
cont ai ni ng target addresses such as emi| addresses, pager addresses, web

addr ess (URL) , ThgFrbaiianal daidhasecagpretllesiiten ragy praqf 61 dapbastreftwargMigosoltn be
del i ver ed Acdee Mi®bsaR ISQD SeterS@h2] Platlotccan be classified into one-to-one,
one-to-many or nmany-to-one. The nessage i nfornmation about the status of
the mail box or bins or shelves will be delivered to the target addresses
with d5ti A Soampuniaibnvoibawirekssadibnesds nethlaiks peniibl terdughleNOWoIR Dperatihi ent s

and/ or ve Kk he at 30 check aken place and al so
its exact e o‘%zyé)ghaggl\rfvcgﬁéi%s@&ﬁqﬁ%r?eg YIS r?ﬁgeré{égiw%w%ﬁ%ﬁghone nunber,
it can be a vdihedispatdhing of dedivenyistitey orvviventery statas ischicied omiiin onk of th¢ fotleding | f t he
_owner or dor needs to find out the status, they can retrieve its voice

mai | by entering a code for securitépurposes. This is the sane if the
message i ® r ety soanestionfsueimasa fanehl/E3/PEL ad drdernet Servicg Brosiderl ISPLhe r el at i onal

dat abage pncl Uﬂ&ﬁnéfcﬁ'ér%aN@ﬁvokaﬂﬁFaEiExﬂ@ente@\(ﬁ@éﬂik@%ﬁﬁQ, system for 35 reporting
via emai|l is preferable, but an% rul e based reporting system may be used.

The rul esOmay A18telite nkas § baskppdo 025704 PCTI US02/ 29544 specify when,

how, and i t h THOROCHWilSpae B YelshiRs SU SRS QBN RcibRAG i Eesy,| sOmE S8 pAgersPager
cellular telepho PDA, or voice mail. An additional optional field

ne,
cont ai ni n§ERE PP of reporting and
: e) A link to a Call Center or Message Center such that a recipient can call in for status retrieval

25  after verifying a PIN number.
f) In the case of email, two-way pager, choice of acknowledgement can be done. This will
confirm recipient acknowledgement and that the date stamp is in place.

The particulars shown herein are by way of example and for purposes of illustrative

discussion of the embodiments of the present invention only and are presented in the cause of

30 providing what is believed to be the most useful and readily understood description of the principles
and conceptual aspects of the present invention. In this regard, no attempt is made to show structural.
details of the present invention in more detail than is necessary for the fundamental understanding of
the present invention, the description taken with the drawings making apparent to those skilled in the

art how the several forms of the present invention may be embodied in practice.
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frequency of reporting allows information to be dispatched to the target
addresses upon a triggered status update or schedul ed upda8 apah2@6a day or
mul ti pl e updates per day or week according to 5 schedul e frequency. The
scanni ng of addresses without replies will |ookup the email or pager
address cowoes@sndi ng.to the scanning address in the datahasentd there
are no emai |l nmessages sent out for a predetermned time interval, it
initiates the automatic emai|l or pager calling function and opens the
comuni cat i'on lbds moted thag fep Eoragoing fergrentlesorave peanprpYidasr meralyefor thghmrpose of
predet erm e_?_ﬁ%aﬁéﬁ%d Lf3li@hY Wby toDe conkiled &4 llirﬂltlﬁ‘g 6%5% pri¥t 1&%10){ aWﬁ:]é the B?egEhp utes

to weeks. e period may al’so_be random An opti onal I's provided
to the redoyationthas bege deseribed pwithefergade |"Q/@ft9m6ﬂ‘b?%3f§% tlwderrmdsthatéhpa\mré% t he

client to JnAVhab@Bent hRd i Hefed BRI W&Es waeslcﬁafon ra@a NiRu&hn, fHaRr Hahabdead
dat abase can be tables witten in an%%one of the data ase software

M crosof t [miatqes Chafges max B madgywithin, thepurvigw of iy gpqepded cfaims, ifspfgseyﬂy stated
Communi catah@#s apiehdedpwithondepaing) Sbh SRR aﬁeﬁilerdK she@fe@mt @REntio ErOitkOispedts.

Net wor k Cp rat nd I nternet Service
B v der ABPIER P RIS HvghRg: s e Qrogied CiTe MO8 RS e yPagieapy, B

i nventory m’teahlmsnd emig@inidnesd the Uireser inemionfis hdstentfe:aieﬂ enbeé) imisaly®: the partichlars
connecti o a fast TI1T3/ DS e ice.Pro IS

30 by A cQisaoiel Bt s g pletih Atk A SrgBRol) SRR bl

sat el |10t e niethadls and uses, lsuahles pretwithinhise sN@@,oft!i} appaslef\A@mai | | send t he rressages
according to each recipient's address, sone are pagers, sone are enuils,
e) Alink to a Call Center or Message Center such that a recipient can cal
in for status retrieval 25 after verifying a PIN nunber. f) In the case of
emai |, two-way pager, choice of acknow edgenent can be done. This wl|
confirmrecipient acknowl edgenent and that the date stanp is in place. The
particul ars shown herein are by way of exanple and for purposes of
illustrative discussion of the enbodi nents of the present invention only
and are presented in the cause of 30 providing what is believed to be the
nost useful and readily understood description of the principles and
conceptual aspects of the present invention. In this regard, no attenpt is
made to show structural 'details of the present invention in nore detai
than is necessary for the fundanental understanding of the present

i nvention, the description taken with the draw ngs nmaki ng apparent to those
skilled in the art how the several fornms of the present invention nay be
‘enbodied in practice. 16 18 April 2006 WO 03/ 025704 PCT/ Q502/ 29544
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It is noted that the foregoi ng exanpl es have been provided nerely for the
pur pose of explanation and are in no way to be construed B$Apitin2atong of
the present invention. Wiile the present invention has been described with
reference to certain enbodinents, it is understood that the words which
have been used herein are words of description and illustration, rather

t han wor G8HAT ISCLAIMERTS:on. Changes may be nade, within the purview of the
appended cl ai s, as presently stated and as anmended, w thout departing
fromthe scope and spirit of the present invention in its aspects.

Al t hough the pr esemsyitmﬁmhétmﬁngrﬁSnéaﬁmpcheaﬂemiﬂablsehreroéhtrlbawiohdfbﬂaebbjmnce to
particul ar ans mat eri al s and enbodi nents, the present invention is not
i nt ended *P%* ’I PHPYEE t 0 the particul ars di scl osed her ei n; rather, the
present i nventiphimligxdéfenasints; al I funct| onal Iy equi val ent structures, 10
met hods and use as_are e _sSco appended cl ai ns.

18 April 2006° \‘i\ﬁl}iﬂ‘%g EE%WEBCF‘%“T"‘" htsaf}ss 13{%3 "‘L‘m“’?efs 18""“”“ :8fe of the
pr esence sandg umb@mpusanm leat oheesassbr @niguedd tcaatete@bs]ael(ohe ofalmtmerfcb anddbseommﬁ rising:
a plural IzEXatqf Fo%gto ect aFHuudr thmyacpdc e%ﬁ c?congim L5, each sensor unit
associ at &4°Hith O con et € e SEREG™ ™ uni t conprising at

| east one sensﬂeascmefrmgucmmﬂemcdmbaeitosanﬂofcsmdphﬁaltma" spuses@rits;e and absence
of sal d aF ! ?%?%pu?%%ogwtg&o%gh%%mc R&ol?ér aﬁsrﬁ%rgec?e?%o é%Id sai d
containers; a ast one m crocon & oo ecf’e 0 sone of sard

pl ur al i t yomyfutes,exid signaling mechardsnt@niigutedito prowdmtabdutmsp@memb sridonoafdit rol | er; a
signalin n. Iy ani sm
confi gurgﬁ%%%&b%gdggﬂaﬁ%{1%%@118?1?re ‘“’%ﬁ“ée ) lslae?%%lf&dsph’gﬂ?)ﬁéﬁgn%gence and
absence aid said at | east one of an Obj ect and a fluid in each of sai d
plurality of | age er t i,d at

| east one mcggcgnsterlpo mtgggl Pseg‘i%le ??@a‘?ﬂ%sto@e Cm%io “ﬁ@%g‘g‘ﬁggn%@g%%ﬁd
conpri si hggassamblagesbmbesitet bus connect ed to said at | east one
oMol st 5] s ChlSled Sl RS (RRELALL AR Bl lePbun SRS 2N 2
second |l evel bus Tn ween sai ? us ang =conputer,
sai d secefidt dpeadednd bus operatl ng at a second speed sal d first speed bei ng
| ower than said s The f cl, ai. furt rising
2 mster  enbetEitiantes PRERs dret AR B Risafe Sifheni AR AL §'
| east Onbusni)crati)lgamse@inﬂspeed,%dfﬁ’ﬁep@#b@mﬁnwérﬂmha&mﬁse&dndfswd her conprising a
recei ving nmechani sm capable of receiving said alert;

-

2. The system of claim 1, further comprising a master embedded controller interposed

between said computer and said at least one microconiroller.

3. The system of claim 1, further comprising a receiving mechanism capable of
receiving said alert;

said receiving mechanism is one of: an email receiver, a web message center, a wireless
telephone, a land line telephone, a SMS messaging device, a pager, a personal digital assistant, a

broadcast receiver, and a voice mailbox.

4. The system of claim 3, wherein said receiving mechanism is configured to provide an

acknowledgement in response to receiving said alert.
5. The system of claim 1 wherein said at least one sensor is one of: an optical sensor, a

light sensor, a pressure sensor, a weight sensor, a capacitance sensor, a magnetic sensor, a hall effect

sensor, a float sensor, a heat sensor, a temperature sensor, a motion sensor, and an acoustic sensor.

18




said receiving nechanismis one of. an enail receiver, a web nessage
~center, a wireless telephone, a land line tel ephone, a SMR Apsbagiong
device, a pager, a personal digital assistant, a broadcast receiver, and a
voi ce mail box. 4. The system of claim 3, wherein said receiving nechani sm
is configured to provide an acknow edgenent in response to receiving said
alert. 5. Thebsyst dhe vftenlobdlaml, wiresimianl ssmwbringtohmieta flsmblesamgdrari.s one of .
an optical sensor, a |ight sensor, a pressure sensor, a weight sensor, a
capaci tance sensor, a magnetic sensor, a hall effect sensor, a float
sensor, a heafl. sendbe systempioiqiel athareis sgid mener unibis pesediated] vwraswique aldgssan
acoustic sensor. 18 18 April 2006 6. The systemof claim1, wherein said
sensor unit conprises a flexible circuit board. 7. The systemof claiml
wherei n sai d §ensodhesyptem pkelaimd owitizer eainpisinga detabajcqomtaivingidarospres8itinfhe syst em
of clai r 1.S] - G L t ting one
of . “an onm §" aBaelRl el FhERAR AN QiR Rl AR

addr ess, numbes| 4 ogll eantepdiidress, andamisbsite @Rlgal | center address, and a web site

URL; wher ei Gk gn S @Ak IRERAN SThke O BEUBVERE DuRiA #5200 o
consi stent w ?ﬁ said %] ta.” 9. The syst%?n o?B{?I a?m , Wher eti n sgilagm‘gat abase
is a relational database; said relational database containing a set of
cust om zabl e pul esﬁhé’!}%ﬁbfb}a%ﬁ's%%&f@ld'd%bﬁ@&Qi’c'l‘alti%r‘i@l abgs%,rgfaigga&ﬁﬁalt 0
provide an alert consistent wth said custom zable rul'es.”10. The system
of cl ai nfidzbasgtventaining eetef coftorsigibly rleisor units is configured to identify at
| east one propaEty ofd sigiafif ohdnRATE coffifurito ABviBPIGHRE AR Jitndhid- 11. The
system of claim 10 wherein said property is one of size, shape, weight,

di el ect r fustomjigablpetlesi es, magnetic properties, and volume. 12. The system of
claiml1l wherein said at | east one mcrocontroller is configured to

comuni cate with said conputer using at |east one serial protocol. 13. A
met hod for not®-fyi R e pleclagn iwherapycedericaid senedr pii's dsrvorfigyfed fitid¢niygt one of
an obj ecCieast 8R4, | H8ld G QERNE SAaR Obies R k19 @ contai ner configured to
hol d t he e'a&)sne gfr&’glfrtlyogj e?:t and a fl l]}i d; sensdlqng, by a sensor unit associ ated
with the container, the one of the presence and absence of the at |east
one of an obj gLt amgh Gulh i fhim f OLNEEALAbrodehly SBIPAUBE shlde il SR, 8
first signal to a ?n_f;ecs‘?socqntro [ er connagg%meﬂ(f[%{os tﬁe s’glﬁlag%’r art: sendi ng,

i N r espoprerertics, magacticproperties A splume second signal fromthe nicrocontroller
to a. conputer, ‘

12. The system of claim 1 wherein said at least one microcontroller is configured to

communicate with said computer using at least one serial protocol.

13. A method for notifying of one of the presence and absence of at least one of an object

and a fluid, comprising:

supplying a container configured to hold the one of an object and a fluid;

sensing, by a sensor unit associated with the container, the one of the presence and absence of

the at least one of an object and a fluid;
_ forwarding, in response to said sensing, a first signal to a microcontroller connected to the
sensor unit;

sending, in response to the first signal, a second signal from the microcontroller to a computer,
said sending comprising sending the second signal at a first speed on a first level bus connected to the
microcontroller and sending the second signal at a second speed higher than the first speed on a second

level bus interposed between said first level bus and said computer; and

providing an alert in response to the third signal;
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sai d sendi ng conprising sending the second signal at a first speed on a
first Ievel bus connected to the mcrocontroller and sendi®g@ptih20@econd
signal at a second speed higher than the first speed on a second |evel bus
i nt erposed between said first |level bus and said conputer; and providing an
alert in response to the third signal; 19 18 April 2006 wherein the alert

i s indicative vdkreinifee asrias indicativeofthecone piithe presencs bardshesacas! theldeast one et one of
an obj eGh;.anti Amfid ui d. 14. The nmethod of claim 13, further conprising
sendi ng {0 a master embedded controll er i nterposed between the conputer
and the mcrocontroller. 15. The nmethod of cIa|n113 further conprising
recel ving  he ygl 1 iryBhoflod #CEIY 1 GrnlR a@icth HRRELMIARIERARR S
bei ng one of. an enall receiver, ge c nter, a wreless

t el ephonéﬂteﬁaospchl??dwlenﬂilew@@pﬁdﬁ@nﬂawcmlmssagl ng devi ce, a pager, a
personal digital assistant, a broadcast receiver, and a voice mail box. 16.
The system of claim 15, further conpri sing prOV|d|ng an acknow edgenent in
response to sdfd rébenm&wﬁyfdmmﬂﬁr ereerhirting feceiling the Al8rt oilreeceivingsai d sensi ng
SEenses atmécl%ﬁ:%ltn, sgﬂ?ecgitnn% hga{amsrﬂgéﬁgwe%f an&“fﬂﬂggcteweic%aﬁhéﬁa{%g gentep@gnet i sm
‘hal | effect, float position, heat, tenperature, nbtion d sound. 18. The
met hod ole@leWﬁ@Pllgle alprast lise telephasie. e SAymassaeing devinera peges, apersprakdigitab ci r cui t
board. 1%$mgg¢ag§&gng&;mpEﬁhnbkgnﬁhg&e|n the sensor unit is associated
with a unique address. 20. The nethod of claim 13, wherein said providing
conprises providing the alert consistent wwth data representing one of. an
enmai | address,ga p Fuie dress, a
cel lul ar phone16nungg‘?gmgﬂggﬂﬁﬁégnterF ?ggg&ﬂ%&%g%gﬁggwgﬁgﬁkdaﬁ 21. The
met hod ofespangg tspdrecejifieg ei n sai d prOV|d|ng further conprises providing the
alert consistent with a set of custom zable rules. 22. The nethod of claim
13, wherein said sensing conprises sensing at |east one property of the at
| east one of ah objibem f glaip Jiveheregaid Fneingreenieo et leght op¢ efilightomespiver ei n sai d
at | east wng;, RLARGIL YnabieiO halLtredt, A péslﬁameat, WdeBiile, nghﬁi e R

properties, nmgnetic properties, and volume. 24." The et

wherein said sendi ng conprises sending using a serial protocol. -20
18. The method of claim 13, wherein the sensor unit comprises a flexible circuit board.
19. The method of claim 13 wherein the sensor unit is associated with a unique address.

20. The method of claim 13, wherein said providing comprises providing the alert

consistent with data representing one of: an email address, a pager address, a personal digital

assistant address, a cellular phone number, a call center address, and a web site URL.

21. The method of claim 20, wherein said providing further comprises providing the alert

consistent with a set of customizable rules.

22, The method of claim 13, wherein said sensing comprises sensing at least one property

of the at least one of an object and a fluid.

23. The method of claim 22 wherein said at least one property is one of size, shape,

weight, dielectric properties, magnetic properties, and volume.

24. The method of claim 13 wherein said sending comprises sending using a serial

protocol.
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