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to show the delivery status. Such devices will not be able to provide remote delivery status far from

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 turn 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
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center with its Persan
master controller Wthh directly collects all information and serially updates a computer system. In

turn, this computer system has relational database containing email address, pager address, personal
25  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
delivery and allows an accurate report on the status of these mailboxes/bins/containers located
30 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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reads a corresponding delivery state from each bin and sends a detailed combined state report to a
central computing 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

25  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.

30 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.
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properties, magnetic properties, and volume.

According to another preferred embodiment of the present invention, a method for notifying
of the presence or absence of an object or fluid is presented. A container configured to hold an object
or a fluid is presented. A sensor unit associated with the container senses the presence or absence of

30 an object or fluid. In response to said sensing, a first signal is forwarded to a microcontroller
connected to the sensor unit. In response to the first signal, a second signal is sent from the
microcontroller to a computer. An alert in response to the second signal is provided, where the alert
is indicative of the presence or absence of the object or fluid.

Various optional and preferable features of above embodiment include that the sending

35  includes sending the second signal at a first speed on a first level bus connected to the
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FIG T A Yo HE RERE R B0t G PRt PO LR S nel 1
i nvent orqrtherm.na.ggmmw]seyaﬁ em 25 FIG 2 illustrates a cross section of a
mai | box havi [E'l?G %nls %lsoglggb gry mlfrI or tLQ ?em%te a1[ (?ellveryfnotlﬁcatlon and shelf inventory

management system.

25 FIG. 2 illustrates a cross section 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 LED:s.

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 resistor an active LED

30 (sensor) and an optical detector (sensor).

FIG. 4 Weight /pressure sensing using PTF 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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FIG 4 Wi ght /prBETAHERDRSCRIPTIONKY ARY EMBMBDIMENT Ol ogy and its
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SErver.

Figure 1 depicts a block diagram of a preferred embodiment.

20 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,

i) Pressure or weight Sensor,

iii) Capacitance Sensor,

25 iv) Magnetic and/or Hall effect Sensor,

V) Float Sensor,

vi) Heat/temperature sensor

vii)  Motion sensor

viii)  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 allows objects with different sizes and shapes to be detected. The use of Polymer Thick



1ii1) Capacitance Sensor, 25 iv) Magnetic and/or Hall effect Sensor, v)

Fl oat Sensor, vi) Heat/tenperature sensor vii) Mtion sensor viii)
Acousti c wernsnes780 i x) Any conbi nation of the above sensowrsT/UB®295hoi ce of
sensors depends on the functional requirenent of the system In the mail box
delivery notification system the two conmon sensors used are Optical and
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a preferSF‘éedﬁzﬁﬁ‘E?Eicﬁ’ngs é’\vfﬁ‘nod’tlﬁaqugﬁe‘ft%%ﬂ ‘}d@f‘]lt)fég assembly 21 in the clip
form of a distributed mcrocontroller with flexible circuit connector 25
with 2vera flexjible circuits 22 with optical detectors 24 and LEDs- 23.
10 3})0 I Xi b ?Xtﬁ?eré'ﬂ‘?“t‘ Béﬁéflr‘gssﬁ@génbly The sensors are preferably nounted on

a flexible cnhssantorbm é)%f erfiblg dHoBntéd brh11ﬂsilslabﬁ@naooafdefr@nfe@dnuseme@d FBPéHedOf a
flexible circuit of . copper Kapton, or Pol I nk
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active N3y &%ﬂﬁ?ﬁf&trﬁ@ﬂlnﬁ%o&%'vﬁﬁla rgﬁgt&cjﬁn a@@ve(l%ﬁ@@(s%nsoﬁ ailh Qﬁ(' bl e
sensor circuit conprises a |ow profile copper flexible cifcuit

Pol yner OPH§ad Ketpstord3((Fepsgyr)-14 Bsxille gensqricirpit conmrigesradow)prefileiprpoer ﬂmbﬂp @rcgit ngl e
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surface of the Ml box gure ) e Us€e o fle circuit
al | ows tshesoesdprstbe purpese aﬁtmhm@@do @n@hnat sunfaercef theMaithoxdBigus ). Tok usthef
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very thin an , are structions e article to be placed
in the rrmdbbndhmbvahls onshebres byeadhidive. uahdiexibladrsuia oguds arovam shiRndcitattapdiare i t
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Si ze
20  contour, it can attach to the walls or embedded in the mailbox structure of any shape or sizes for

optimal mail/article detection. The flexible circuit board may comprise conductive traces or wires on
a flexible insulating substrate such Kapton, Mylar, Paper and any combination thereof. The polymer
thick film (PTF) flexible circuit board may employ conductive ink as the conductive traces, such as
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



optimal mail/article detection. The flexible circuit board may conprise
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4. Figure 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
a parcel 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.
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st at35on psrommedjupdgs @referred 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
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at a pharmacy, but are not limted to such applications. 15 4.) D stributed
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are connewDad/oex704 he i nput/out put port of a distributed mcarwozedsaol | er
(MCU). The input port can also be either an analog or digital. An anal og
input port can read in voltage and convert it to a discretized digital
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to mount to the edge 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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t he %Umi;hbmmafxbé/ms. FuAkidiBolePa ubcsddiRby henseicah baadded paigaeln identyimguheof

singl e boar

g R GOl e ibealed, pracessor, The SAUDULt hes B
call cenh@easesiiiatapaéifit to Ahhddd seveBthbishg dpr@cekstws [OFPoLE € the linGtkEaddeatifg
conput er/ enbedded processor is referred to here as the aggregate or naster
cont r ol | shemegpdpteryintegrated Circuit (12C). In addition, this bus architecture can"achieve a transmission
rate of 1Mbit/s rate, fast enough to handle all CAN 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 C505C 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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10 system can be achi eved from depl oying the foll ow ng bus architecture but
not limted to the list: a) Controller Area Network (CAN) is an advanced
serial buwogpmtm t hat efficiently supports distributed ®omtusot28yst ens
such as mcro-controllers, sensors and actuators. This serial bus is

preferably constructed out of two-wire circuit nanely, a CAN-H line and a
CAN- L | i Rhelipsiiceorhipavlot@ole; NatienalpdG s Ehaesea dNBF, lwicor Eaxaethstrapentts BogthCAN

ver3|on C I f 8
i que. TG b e AR o gl (o0 “SREfip Rk B b Deig
t her ef orseme grotdvahidlobserysdt 0 536, 870, 912 uni que addresses. Wen a CAN
processor with its input/output port connected to the sensors through the
flexible circuits, which are physically attached to the mail boxes/bins,

t he éxt dnsi vérhé;krtbrrfmsgxagéCﬁ@is@l@ktansaszhit@alrd&lpd dlosd stverdl dacrvédnyrodsh of 20

e S R S

sever al stmﬂzlrboxﬁtsa{dbtesﬁng rﬁoﬁehllbws 128 ddvietaddrt sseseandian extendzd $2C bs lapacibity t o

handl e seyer al usa cessQrs as, o | i ed addressing
Cenens FRIFIIETRREBECEh et er asapporh i F AR Tehitee BHE"

ar chi t eGhastee/nuislactieer®k atdrfadd1ith 581is1on ddt&tibn Qilo\ilzmglntdréthaﬁb@ debirst enough
to h ndle aI I% processors in the network spaced up to 40 neters ES (130
feetl) aerPtEOI gkt Hagh prde ogjthe bys max initigiea gigssass éheeléwn%'t PRIGER Kflata

di st anceseribiDAPL RO ESIRY Slishe detiabiock ERE |SEL)2REBE WS nebidrk iRés. Bach ode on the
possi ble, and for transm ssions up to 1 kiloneter a data rate of 50

kbi t s/ s Te&vsle hasia ynise addiess diapresompariessy)y Blepsage RassAbEMeey nedes ver satility

al l ows t hous@ﬂq%té?fca% cabll OGRS AV erédel BFENArd Qe B4 s G%ﬁe&t@ each
communi cate even when they are physically very far apart. Nis a very

rel i abl endilbpxbiniviaghe senserenshletellexie ¢ircais gHached @atse@puyptrtmtm@tﬂt,erqf@ﬂ thend
errofs hapgleidg 1R%biRGAANFS Brou Qs B gﬂl VP UMY 2 AP RE E'ﬁehff%'m?@ﬁ?;mg Rgdui ©

interference. The cost/ erfor nce ratio is also ideal for _
app! i catdfesch bithwilGboB® lspcmeti tauineJmfasted processop nbhe mfasteepracessae Bfies r@?@i\@g theis

Anal 001 el bl sub BAHAduEM! R PR GVRLELE QAN GROABL Lo ah Pech Sl 201

candi dat e or is applicatio
from M dlesohdl Conmpun atithenghsbd tabik addresnidg didnves.a tpusend @kNeaBdrdssvs, desbuar e

Pncel - i AT afhit B B e GRP o B it RRERI EERARE 0! oo
Nat i Zﬂngl p,ossi]%w'ﬁh @265 Goch NEGeplbymeértt bak a lireix ars ndmisdr Dﬂmmulﬁosgesc/ilﬁmsaﬂached'f@m TD,
Uni t r ode e use

d d
or ovi deqphee SRR e irinion SERBy et b e sl iR curt
(12C) bums achictuect ure al so all ows several mcrocontrollers (MU to be

ted th its f ' bi t t
300 Kbi £ 5/ o R SePARALIE Uretie s BERICBR o MR B0 er iy b ses
and an eaxdlgdedadipt Abtch WMotbraR, WatiodalpHitachi, 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 IP
address called upon matches its device IP address. Examples of TCP/IP controller device are
1Pu7931Z/1Pu8931Z Controller from Ipsil and S-7600A iChips from Seiko Instruments.

35
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addr essi ng node gi vingl024 sl ave addresses. As opposed to the CAN bus, 12C
is anulti- master/nulti-slave network interface with collision detection,
al | owi ng worog/oe3teh one device 10 controlling it. Each nodecarusohessbus may
initiate a nmessage and then transmt or receive data. The Serial Data Line
(SDA) and the Serial Cock Line (SCL) are the two network |ines. Each node
on the det wethernetsvosksiwhichupaystdisedstor tha dus inclodeypedal, ARCNET, BAJEBYS, passed

bet ween 9adeRs pfh FREERBUSRNL PN, MG AN BRSlrRY G NAASE Y aly WIGREDRRE

sl ave PS Sassy gned to ea X/I'bin’via the’sensor enabl exi bl e
circuit attacomd smnﬁaceh@untrapdrtessaiwwestsurdmsaﬂthEPRDMerElherxcaﬂs Eedehless of the

binis igentified th |ts A h ecific |

por't TS paimae SeRL R Moy K PRUAE VRIS B0BF FEn @ A Ao dBE bt o
The rpastthe cnﬁfuﬁ@t@ﬂﬁlﬁs aaxhtq&e actcbemlithlsmgfttvbne addi’eﬁ\lﬁn aﬂplrogmb]nbrdrin adldr:a&tsby the | |
assign a uni h bi n-st.at Ws I epo sent to the Personal
oot er RO TERaTats 1 Aot s B A8 e g by PRGEBEHAR g deceved
addreSSGﬁ/mésk&c&ﬂr@lleﬂ@%ﬁﬁfyﬂﬁ)ﬂ&tt@ahda&\ﬁdllmé%fso@cdm&sﬁnd devi ces connect ed
toit. Furthernmore, long bus lengths are not 20 possible with 12C. Such bus
depl oynment has a limt on nunber of nail boxes/bins attached to it. To

over Comeg)t hi sy did¥trbmit b@itess i tifidh e tatiPRai®iTR 0PI atRintdaf be Perfified BPEBLANINOr 2
conbi nation with another bus architecture. An exanple of MCU of this class

i s tHe Ariee ReskgeetDIR)switah ovihcbs fhexitdy eiesuit gigehedhiority fférsgs know@|ag bardwere| i ps,
Intel, WHQEQngE‘Thé\%d'réggﬁlset i[5 e poNEGn selttﬂ‘%'? bf @t Q)ng&ltm This T&be F3ub

controller devi ce that decodes an Internet otocol (IP) address only
acti vat e%idtewe(les@éﬁ@tﬁrean@ﬁn forthevppiameigrogqngroller addrgssdss on the signal |ine and
returns the delivery state of the nmailbox/bin. These are Internet enabl ed
devi ces and can have | arge nunber of nodes on the network. These TCP
Cont rol | fr- orﬂoalbmathmswéme@égvefaddmsemﬂws@us'talsrzcbe ased Apraphytieid vrstam. a‘Snmedo

e Cange1 B sk G2y B (r 165 ARand hork oy 88 bl RSB, o

al | ows saamphsamlacmsemambmqmneﬁmth@c@mrbe:tdmdsmtl bucroanbemdoowined wathd
eSO Al o e T AR U DA A RIS R RRIF BiheicTRE, PSAgaGC oL ¢

be active upon’ ma vice ress.
Exanpl esbuefforTmlitRbtuemrhrccﬂcbmoltds\and Gheanseoﬂ mGYMZfdrmRithmsﬁeoddtaefmm rom

Do) coBe PR B LM Rl SRR a3 A AR AR e
AS- 120 ARCSRAd CBNTBuBkiShitecRird Bithe sarhéchip. ﬂﬂ&ﬂ@&l&r&wilenelmLECI BRIEE, for
ZRfOFIaSB ﬁ%@mzkﬁﬁéﬂortm:&% %%‘gggﬁ énterfacg%velthn}\)eu(potmpétllgecrj 'Pre eragl?IYt g ﬁt%enstl%cr;\h as
uses a slower more energy efficient bus architecture amongst the distributed controllers 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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Programmabl e Read Only Menory (EEPROV), which can be attached on the
flexible circuit, so that 5 the circuit itself has a unique address. This
sof t war e wodBeszocan be programred in and read by the m croagarsve/edsher. This
allows an address attached to the data sent by the sensor and in turn,
received by master controller to identify its status and as well as its
sour ce a’201986MCl buttin ned lacited dmihes dedlide.dyheritweqticiefl basses may leeve hiterpate box or
Iocatlon c n be perforned by a Dual-1n- 10 Line Package (DIP) switch, with
the flexi’Ble" tfornguit attached to'it. This is known as hardware addressing.
The address iAn aﬁtematay)umsjsmg] 13 naymm;mmsﬁmwn@s differdnhbuslbyfe-foneatie levelThi s

can be a su xte 4.0 t he r con roll er
addressf@“FB Egﬁ%fﬁﬁél g%ﬁPﬁgﬁ lg% 5“53%lgg?eﬁé?%ﬁﬁgqhﬁvp%ﬁ%@r%@ used for
a gybL [ dqafmgmsr?rllcammh .ﬂqﬁmgem %&nhﬁﬂ@CANﬂ)uﬁll’FhB‘ﬂHvel IMEGWCUfcabUSE’B&o%MQI | abl e
and t her QW ri.d pus. architectur For us may
o comor R b alH Y, o B pf D @I s roaeistisT AN AES o FEBEL B, "o
busses qhtelnaPcISkBr foWRKteHRY codpdRer @ouh Bfkts ubAR. ANBiCPeddf thd $2MBushS &ilL6C717
with 12C bus for the distributed mcrocontrollers and the use of PIC

18F248 fyfficigrbtosellenyall the requirpddats: Qrapdvantagrpf tis to bugghenais shabaslifisrest i s
cost ef f@ekisy@dde . lehip ﬁ);y&mor eaﬂsh%ufiecéﬁﬁ%&eu§d@trmawcim@csmtveaa§mb9ﬁdﬂ 20

12C and CAN bus archit ure on the sanme chip. ldeally, there w’l one

mast ¥ phay agmasg levek 1 MGUsKo prg lﬁ‘ﬁ‘é2 &HRY plhs sfaay ‘?qﬁéa‘lQARqW@Ff@ﬂd M%me in
interf acs?eep«gio e Whén £& @a{gﬁ@rnl&n%l%g ARy wﬁ@&afn&%ﬁﬁtﬂegﬁfem?§m§ue? hﬁﬁ’d\ﬁaé nhor e

energy efficient bus architecture anongst di stributed Tontrol and a
faster ropstingyrdacielevelrleMEYaeortad sequentielly. dbaratiolaf @5 lexeldl Med)stoinfavele .

However, f. i | QS Me®) i ere
bot h busl\élggJ lgﬁgsﬁg}&lﬁ{}%&é‘!tgg%ﬁ@g%i Iﬁ&gwpr ef eggg)gld%enégﬁ rrlg\rqtpocgéssgrr Fe’”’?c? %4]
FI G 5. bERPIC&hi PﬂClGW%WQIBEXXS)EaMlX:)rB&MpstWQﬁ@%ic(gNME@Md:ﬂmd8:153,
PI C 8F2

cr Beon g PIGRESRRICRBodFaRinl BLIATRE k38R M haltecived o SANage of
the t wo Hus$o REIBRRS48S. Tthha&velZb\alchmhs/eta\,speedlofbmeneegaheﬂzpbm otiepeedds fror each
| evel bus. .The level 1 distributed MCU can be very slow, with many |level 1

mcus 30 tsdbl'(:)ne | evel 2 MCUs. The sl ow bus saves power and MCU can be in
sl eep node wieoneetfemblembgdiméitethe MG imfudedan igtemial dlodCWhich berdeficiallgl 2 MCU

is possible f pr cal purposes so, lon he CAN, transceive p can
suppor t Peucensi nfRBE of und FERPTER ML BUGs I Geal eL G & R PO MRt ¢ no
t echauol agivh éxddindt WPy thay N0 s € of a transceiver chip is 82C250. Level 2
MCU may ideally be a Tw n. CAN processor, but nay be other processors. This

chip can be an Infineon Technol ogy 13 WO 03/ 025704 PCT/ US02/ 29544 82C900
MCU, butgy s @%anhiem;}s&% AsQintAPpEcAliRH iS6fer Ot her two-tiered busses nmay have

alternate configurations.
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,
iii) A communication port, wired modem or wireless connection,
iv) Automatic dial-up capability to an ISP server or a wireless server,

30 ) Email sending software capability,
vi)  Pager/PDA sending software capability,
vii)  Updating voice mail at the Call 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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An alternate bus systemis a hybrid two-bus systemw th a different bus
type for each level, nanely, 12C for level 1 and CAN for level 2. Figure 6
i Il ustratwe sestoa preferred enbodi nent 5 having a hybri dpoagrsee/tds4+one 12C
bus and one CAN bus. The level 1 12C MCU can be McroChip PICl16C717
(PIC16C71X fam ly). The chip PIC16C717 has a particul ar advantage of a
37kHz  ixiit er Aalauthbroichtidnoxchdnmto exdesy analrelgiomplalatabasecount in its usage. At

this speegad;t}gﬁflu%og#a}eﬂ% t§%échesto§églt¢]%§tmn to collect all the required

dat a. bus schene 15 that a different clock speed
may be enpl oyed for each bus level. The level | distributed MCU can be very

sl ow and 10 ere are ny. |l evel, 1 2. MCU. Th bus
saves power EH%ICW&&ﬁeggtyf’ﬁaﬁystfaéém%ggmﬁgﬁlaL%;ﬁ'ls"gnge R caﬁ%lﬁg Ogﬁ\(gﬁol es

t he Bus s¥idl @ordmamEitRn with tiemgste kamtadlety Theredrhiter afithetchaes Pernepmrllllaﬁ(galhye each

| evel 1 IVCUr orted$ uentlall The ratio of. hz l\/@jﬁ I\/E:b@y | |evel
27 MU Wt FUBPIRE O & SFOUER PRSERRE SySFey with Buitigsking CapaBiiRREh 39,0 can
proc eSSCWmd(T\bé NT@b@(pls%ﬁé‘smtb@le BpthInGo St dasRhGhSiicddéh ieR}e§|A81a%8nd'Taﬂthlba§éé . The
Mast er Level Bri can %e alsp a PIC 15 Chip Pl C 18F248, 18FXX8

Fani | y) W@ra@mua%gméwaby?waw étorerfP%Wﬁ'mnbﬁfOP@&'édG@aS?aP R °B to

RS232/ Ry48Qrouhll eAr{o%"}é? l:us%npbﬁplﬁa"d?)n nisaRSeehng iR AR dtf8r lodkab afd her
speeds are ~ possible. In one preferable enbodlnent t he i ncl udes an

i nt didnalmaintaiokthe @lmbme Daiserossaramil respasd de te datg&ransienfeam e seril Brhand update
component saddly 8} f%ediGy YGRS if fie gstswge e pﬁw is HQWEM@FiverMppcatiof. Sédrh
ocC may a e

ext er nal use er Systemas an Application
Ser ver /dynzompdmlehbrenesddlheém@dea@dm@toe|an®l}%t1?elngelf¢r theprogragdo dhtiadisp| i cati on

server Wahdnlilif, sJ0lehon! Ofictanan Andtr§p%§t\ stafR o UetfRriORHALAABIRUSAGRE Ynkd)

real tingneh geping, 1i ase storing recipient emil,
pager aduieegsael folebhanhdhs e@s@sn tlcailalabase tt dacida odhichgsiogmatioppadispithhde thes

ceI | ar ho e addresse nd..t f
ni 68 IpignLs &gg connelgts calab dT é’fn ?/grgg\?m};rrg%%ea%slSEgﬁlﬂe 'tlleq'gﬁﬂnre? il}nl/eblce{ i c
d [ aI up maApgedwdbymdibroalre NSRokedpeeation CeateiNQM )dEigusel) vA seeure3Btwork withi |
sendi ng sof t war.e CZ‘PF(EI lity, vi) Pager/PDA sending software capability,
vii) UpdfREVRYPBALY, at the Call Center, viii) SMB messaging to update

status to ceMirtlabPrigiONework (VPNY\éay e sssdfer maintamingttbe copefaites sybedni weipyate
X) A
status, tt?es rulés fromfaI r%r%\(l)vt%lolpertago centte?cfthls rgal tg %})erlatmgrclégter can upéate 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
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WO 03/ 025704 PCT/ US02/ 29544 xi) An authentication scheme to access any

rel ati onal database, xii) An encryption schene to secure stored

i nf or mat iwn,03b0£onput er systemtypically has a RS232/ USBCIrEREL 3344
Firewire port capable of fast 5 serial conmmunication with the nmaster
controller. The conmputer of the class PentiumlIll and above wth 256Mo RAM
and r unrspegifyorhea, loec andwisipwhaitfieagensy e eyitenn sdndepoity ds kinaiy) peggpallilat y such

as Whn 0 n
Sorver S FEBE O LePRf, B et SBRORTA0 SRR BR AR SPBHERRAEC, o,

t he recifpiqeatcy sf epotiag bllewddnfegsatioato bﬂedlsmtchcdmy tbentatgheaddimmkngMggmrbt her
custom applicatiaon ram,i.s al so ck rou ookup and
10 mai ntsgqq P ﬂgoﬁsaﬁ%f@' uPd once% dag?ﬁ’ﬁ#”v\ﬁ lIe quatpS gayto“feﬁﬁgcéa{%m tr ansf er

f romst hescseelnlea*reqpmcy The dcanpdgbéaddlrdmesgﬂ\eﬂhbmeemnes) w:li loskuyt the ym&t @'tpagerladdxfekse
dat abase. Thi sd o am IS an eventt d&’l Yen gﬁlg i cation.. Seve ¢ étnfam C
link |i BPHFiPeR 'F ‘35"5'?%“?&“8&5?%‘8 hedagabgye. U s are np gwaw@%%%rseft RECISFBgr am
to initi pﬁt&deteamnhaﬂﬂs adev410it infteieed tl&arm'tdmanbeﬁaail evgage@iling Enttioiefar dpeid taé us  of
deliveries after transmtted. _At t it will follow the rul es

stored iSOMIHBIcgenppstde send agqtificatio YE alrﬁrrr@swa"ﬁeome@e&rar@saﬂ@nmf'aa't'ﬁe 15
reci pi ertpaeawafca§tbu99magtﬂr&mmmtaglé WaéK9Sthet foriod 8y also baanddnh.] send t he

requi red emai | / voi ce i'l/pager/web mail to the tvvork@f(ﬁeratlon Cent er

(NOdY (Fi gur Anpptiongl ﬁ@élﬁmﬁ&%ﬁh@ ragorhthe sprepspsf theleliveryefihesiatas: Tisr ¢ ual

Privat e e MOh&ciie P knBRWHER thid Sifiernl£0bn Wal RkGbdteitd. t he conputer systemto
update the rules froma renote operation center. This renote o&ratlng
1

center can ufﬂiafeéataml daiabase easvhe t@ilesowinTtiR ARy ns O thsdatabask sefitvateMicrasoft The

Rel atio QGMFCQ b AALle abase preferably contains fields of
ITB.i|bOXr]§dlglta gséﬁresses a?ﬁarel%on 25 description to the fields
containing target addresses such as enmi|l addresses, pager addresses, web

addr@ss  URL 1o ROGRGHSHATREL XirdB&  GridMidd Kl%\géﬁg?gﬂo%?rﬂfemﬁ%?r?? ﬁfef%%o e

dellvere The relation description can SSI one- t -one,
one-to- r@anyermoﬁha)ﬁaﬂ@eome(Clehed h&@&q@ervmmevnmr(RSH) walmmab saryee. st at us of

the mailbox % an%a§ch1rag (ﬁ%ealvery ste\l% (Hmvengeyl_!ﬁatu g%am?d E)l!l} ur]_lene ((v:ﬁhe faﬂdresses

wth atine t1°on Pent s
and/ or V\myslors to know when t he stat us 30 check has t aken pl ace and al so

its exact |ocgation.for case of hone nunber,
o oon R & Oonatyine fuch S 3 PO TSR of Dre SERBE el BsBl or e "1 s he
oWNEY orb)vene\owonndswendaa dmetﬁvbﬂkd)pmttlohImentﬁxt(aIOLS),hkblseytelcan retrieve its voice

mai | nterin de for secyri purposes. This is the sane if the
message ‘i?s rétﬁa?eggﬁﬁ Ghe Q(W%H?i]{(ic’addr ess. In general, the relational

dat abasei)i nclTHeB®O willasnd e mespgdstacdv@dindtorddtierebipach Rt Bdrhddre papefsgport i ng
via emai|l is preferable, but any rule based reporting system nay be used.
The rul SSMAAT emails,

) 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.
) 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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15 WO 03/025704 PCT/ US02/ 29544 specify when, how, and with what frequency
the system sends reports via email, pager, cellular telephone, PDA or

voi ce nmaiwo os2sodi tional optional field containing the tyga/ush2eesporting
and frequency of reporting allows information to be dispatched to the
target addresses upon a triggered status update or schedul ed update once a
day or multi i & ngieththes theeforeimyngoexampée hive deell npvidsd Snerclyefbultee purpgseeoiCy .
The sca o

2ddr ose el sRESERERT o lodUhalibas Tkt ot BRSPS Riie e HEHEY
are no e'rmuntnomﬂugedessmm mtlt refemncato @Ertedembodimeaty, ¢ iswndentoed ﬂat theivtords
initiate onatl emai | cal.l.i ng n_an

conmuni csl% ﬁa‘f?og’?e" %Sesehﬁ3 ) aﬁeot“i F‘ﬁc(gf: fi%sﬁ” tlonenac#%%"églﬁg’géq?h Womes of

pr edet erlmitagion.t Ch@nges nay \balmads withipitteauryiea offalye, apipetided ammaray pfdsmnyrﬁtamdt es
to weeks. ,The ? |od g ﬁ @ndon1 18 An qpb onal field s grovided
to the ra2das gmendsdsyitio %‘"PS'F“"tg THRF SERPP PNOFPITTHY! W0E RESoRNt InyRTHON 1B S BERSESt he
client tAlHeOgNVihE pRsdnhEnveRfiGH MRS besd WREribedSherdiRtwitle YefekencEh® pe#li@fldromadns,

dat abase can, be tables witten in any one of the database software .

M cr osoffaterglscandsembgdipents, the egensueation igpot '"éﬁ"&ﬁqa f E"tedﬁé’ the yparticulars
Comuni Gfdeld3cd Werkin; Ratkér! qleeﬂ%:dﬂatimmnd@aaﬂfswsréﬂs fLﬂEl%HaﬁFreqﬁlbil&HQdf'ru@tures
Net wor k Operation Cent Cal| Center (CC) and Internet Service
Pr ovitdermqthagppndypses SWé‘kﬁ@@rW’é‘?‘“ thrﬁ@papéwstaemﬁnﬁ@ Q¥imge| j very status or
inventory status is carried out in one of the followng ways: a) A
connection such as a fast T1/T3/DSL to an Internet Service Provider (ISP)
20 b) A connection to a Network Operation Center (NOC) |ike Skytel, c) A
satellite link as a backup to the NOC, d) The NOC will send the messages
according to each recipient's address, sone are pagers, sone are enuails,
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 understandi ng of
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the present invention, the description taken with the draw ngs naking
apparent to those skilled in the art how the several forns of the present
i nvent i onwomeng/obsoenbodi ed in practice. 16 WD 03/ 025704 PCPCUSGAz26344 1t is
noted that the foregoi ng exanpl es have been provided nerely for the purpose
of explanation and are in no way to be construed as limting of the
present WHaANISICDAIMED [$2 t he 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 words of1, 5 | iardyttahiférotiSirgg@se oftie preseibeland abkdnbe 6 dt [astRue uf Mvsbkt t he
appended clajns, as_presently stated and as anended, w thout departing
fromtheangécﬂi‘éd SPPEIEF it of the present invention in its aspects.

Al thaugh t he Jj1a8IRPbf édRKERES, On has been descri-bed herein with reference to
particul ar neans, “~materials and enbodinents, the present invention is not

i ntended to Belyralify pbensas ubifecash senser Hnifragsociafed yithang ofwidgantainess fAh, t he

present éeﬁ%? Dhit QngRising RRast Qneaéehsofr U&ﬁfgbﬁﬂ% delectSHid Yl Fle p%&h'&ta'rlﬂ 8sencel0
nmet hods and uses, such as are with he scope of the appended clains. 17

VO 03/ 028384 aPlerst ps0f/an objgat ami/\Hﬂmdlvsﬂ@Lmd\m of spid gontgineggist em f or noti fyi ng
of one of the pLeSH ?crd’% &@?&Jﬁﬁ Ect&i 1o Wmd G p(?l!i}‘?l t?%f?eﬁs&%ﬁ&t and a
fluid, conprising: ura

Ity o containers; a p ity of sensor
uni tkO each aanmputewnnnecwg@sauhmemoqmtrﬁlemaedof sai d containers, each

sensor unit %0;%51' 'rH&h%snL ?&Zlg?tgd“tgts§i?%88[mt&°£hﬁ gﬁa‘?ﬂ%@% sﬁcgnﬁﬁﬁhﬁ”e of

t he presence a ence east ohe o
wi t hi n sapddoaealot msreapdnsedmiaad orercd thegireskmashd aysenagiof sand:atrieasmdeeprf acojedct ed
to some of sor unlts 10 a conputer connected to said

ni cr ocor Pg%fgﬂneg%ﬁggmg¥ H%i%ndmn %hi sm connected to said conputer, said
si gnal i ng nechani sm confi gured to provide an alert in response to said one

of the presence absen ge of .s east gne 9 n obj ect nd a fluid
AR OOt R R il L R AR
further £@agronsimi@ocontivlter asbarddoagater;hidbposeemblagevemprisiag:d at | east one
m crocontroll e nd sald conputer; said bus assenbl a sin a first
| evel bus coﬁ‘n‘rggﬁl I'bys cg%ﬂeﬁfn‘gfo Slaéie?éf Y Q8 LB etrc?gﬂ%eﬁrcr Stq@"é' ?rgttmg Evel
bus oper@ﬁgﬂgmatamﬁ first speed; and a second | evel bus interposed between
said first level bus and said conputer, said second
a second level bus interposed between said first level bus and said computer, said second
20  level bus operating at a second speed;

said first speed being different from said second speed.

3. The system of claim 1, further comprising a master embedded controller interposed
between said computer and said at least one microcontroller.
25
4. 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

30  broadcast receiver, and a voice mailbox.

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

acknowledgement in response to receiving said alert.
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20 |l evel bus operating at a second speed; said first speed being different
fromsaid second speed. 3. The systemof claiml, further conprising a
mast er erweddees7eontrol | er interposed between said conputren/izsaz2esad d at

| east one m crocontroller. 25 4. The systemof claim11, further conprising
a receiving nmechani sm capable of receiving said alert; said receiving
mechani sm i s 6one @he syatemefaldim dedeicinesajd a leagipnpreaserge omenft #rgptical wense, ess

t el ephon a | and n i Vi

per sonal i Grod sblE ko BAREy s R GARE B Wi BeB0 Bl Bt o

5. The sgeadoem fafat hsur,m Keat ssher,ai temsaataresercet, umn:guomlsanarﬁimnlamtsomimgnr ed to
provi de an acknow edgenent in response to receiving said alert. 18 WD

03/ 025704 PCT/ US02/ 29544 6. The systemof claim| wherein said at |east one
sensoy i s ong. of . TRAsyefein dfalaih @ Nehdrein 8aid bdngbrtunitebmprises a flpKible slr€ gt wanlsor, a
wei ght sensor, a capacitance sensor, a magnetic sensor, a hall effect
sensor, a float sensor, a heat sensor, a tenperature sensor, a notion
sensor, and an aC(FH@Wst%nﬁcﬁTéﬁl% 1 wherkin S-Eklﬁseﬁébﬁhﬂms(af;soﬁlla@timlﬂha uMyRE gddess i d
sensor unit conprises a flexible circuit board. 8. The systemof claiml
wherein said sensor unit is associated with a unique address. 9. The
system of cla m 11Thfe'§¥stté?ﬁ5f é]{ﬁﬁﬁplr ﬁﬁh@&oﬂmp@@h@ﬁ%ﬁﬁb&@B&rﬂéxﬁ‘ih@@atgﬁetp?esemmg
representing 10 one of an enmi| dress, a pager address, a personal

di gi t&l %9?@&1’4@11 adiiesssaspager qsiéteswawscpﬁbﬁéltal Asnistaat addsess.a celldanphene addr ess,
and a we,l;hnﬁ)le{ %cHﬂ:ente‘P’Q&Jr@és”anﬁ%'v%b%lt@ﬂﬁb ng nmechanismis configured to
provide an al’ert consistent with sald data. 10. The systemof claim9,
wher ei n sai d wateibmgksigrzling me¢hatll|5mm‘monﬂ&Qrafb@?SEOVléfaanchlfr@Cmﬁlﬁt@ﬁa’Ylth s2@ data.

dat abase containing a set of custom zable rules; wherein said signaling
mechanismis configured to provide an alert consistent wth said

cust onmi zabl e 10ul e%he gystemTdfelagy 9t emreif said database iswhenteinal databhsepfaidmlatiomdnsor
units.is nfl red to nt.i f 20 least one property of said at |east
one (?)Sf adna?a% ?eecc a'é“n" ase#cﬁ%uﬁom%ﬁﬁe% >system of claim 11 wherein said
property is mrem‘ said dignalishmpehanismiigiunfigatedtoqrovidean giero@asistegsyithrsaginet i ¢
properti s, a g V@' une. 25 13. The systemof claim 1 wherein said at |east
one mi crBE8MABEIYFSis configured to comunicate with said computer using
at | east one a serial protocol.

11.  The system of claim 1, wherein each of said sensor units is configured to identify at

20  least one property of said at least one of an object and a fluid.

12.  The system of claim 11 wherein said property is one of size, shape, weight, dielectric

properties, magnetic properties, and volume.

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

communicate with said computer using at least one a serial protocol.

14. A method for notifying of one of the presence and absence of at least one of an object
and a fluid, comprising:
30 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;

19



14. A nmethod for notifying of one of the presence and absence of at | east
one of an object and a fluid, conprising: 30 supplying a container

conf i gur ewotos/obob4d t he one of an object and a fluid; sensiPog/USbhy2846ensor
unit associated with the container, the one of the presence and absence of
the at | east one of an object and a fluid; forwarding, in response to said
sensi ng, a fisemlingsingesponsedo the first sigealia seedridesignaloinome teauictocorttioer tgs@nsor unit ;
19 WO 03409125’239%&?(:1_/ US02/ 29544 sending, in response to the first signal, a
second si gRa *ffOm the nicrocontroller to a conputer; and providing an

al ert in respavibng an didreinsespand tethgsabnd sigrel;ei n the alert is indicative of
the one of the presence and_.absence, of the at, | east e of an object. 5 and
L1 oo et G Bl RGeS O PR Shn hrekiMgs RadiFRR o mcasts BPhg tiect

sendisng anba fecond signal at a first speed on a first |evel bus connected

to the mcrocontroller; and 10 sending the second signal at a second speed
different fromthe first speed on a second | evel bus interposed between

said first |qyel PHSmaRed Salaimaa/Whiréh said SendihBeompliseed of claim 14, wherein
said sending further conprises sendi to_a master enbedded controller

n
i nt er posed b&eNMEEHhe fseondsigsakap fish EPGF%@‘ ATIES el s epnnggted tpdhemicropptrqlistspod
of claimpd4, further conprising receiving the alert at a receiving
mechani sm sai d_receiving nmechani sm bei ng_ one of. an enmil receiver, a web
messiige cent epnding thegependsignaliat p sgsrechepeeddifigyent from therfisstapredga 2 segondipmel
messagi ngs teyrb&sed bawbaAEld firé l&%le(a"}erzlﬁ!i sdid BrhRker. @Ssi stant, a broadcast

receiver, and a vol ce mal | box. 18. The systemof claim 17, further
conpri sing providing an acknow edgenent in response to said receiving. 19.

The met hod of;.cl ai j: [ i f ld.ght,
pressure, 2 6'Wei gﬁ@t ’?’%%‘Z@ﬁ'ﬁ&?’?’%ﬁﬁgﬁi’ Fkglrdnﬁlgggﬁﬁr gc%r?ﬂergt@é steF@gggoodp%&ssjite?i on,
heat, t empeddedgpriroliepinieqposedadretiveso tireccomp@r anfltbe misrdrontradfer.cl ai m 14, wherein
t he sensor unit conprises a flexible circuit board. 21. The nethod of
claim 14 wherein the sensor unit is associated with a uni que address.

17.  The method of claim 14, further comprising receiving the alert at a receiving

mechanism, said receiving mechanism being one of: an email receiver, a web message center, a
wireless telephone, a land line telephone, an SMS messaging device, a pager, a personal digital
assistant, a broadcast receiver, and a voice mailbox.
20
18.  The system of claim 17, further comprising providing an acknowledgement in

response to said receiving.

19.  The method of claim 14 wherein said sensing senses at least one of light, pressure,

25  weight, capacitance, magnetism, hall effect, float position, heat, temperature, motion, and sound.
20. The method of claim 14, wherein the sensor unit comprises a flexible circuit board.

21.  The method of claim 14 wherein the sensor unit is associated with a unique address.
30
22, The method of claim 14, 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.

20



30 22. The nethod of claim 14, wherein said providing conprises providing
the alert <consistent wth data representing one of. an email address, a
pager addwess/2dopersonal digital assistant address, a ceciraisaz29shone
nunber, a call center address, and a web site URL. 20 WD 03/ 025704

PCT/ US02/ 29544 23. The nethod of claim 22, wherein said providing further
conpri ses pr@¥i di fee methodpieniaim 28 owkerein 63id pravidingfugksr comprisgs promidingihesalert| es.
24. The . i . j.)nh said sensing conprises sensing at |east
one pr oﬁg}r?%g}%’@Q%F%lflﬁdefgg%ﬁ%%@%{ugéﬁé of an object and a fluid. 25. The

met hod of claim 24 wherein said at | east one property is one of size,
shape, weighy, dielectri .operti 'l roperti.es,. .and volune. 10
26 The et had of T BrhrsT RS WAETn TSR S BbRR TouBE waBRT s Rt Ry o
seri @l qfthetadzasdt on@df an object and a fluid.

25.  The method of claim 24 wherein said at least one property is one of size, shape,

weight, dielectric properties, magnetic properties, and volume.

10 26.  The method of claim 14 wherein said sending comprises sending using a serial

protocol.
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