WO 2011/ 035216PCT/ US2010/ 049413 1 Title Wrel ess Tracking System And
Met hod Utilizing Near-Field Comruni cati on Devices (Docket Number
AWP- 025PCT) 5 Techni cal Field [0001] The present invention is rel

at ed
to wirel esSYQPUERPAY systens and nethods utilizing near"SI{USpYL/I49413

comuni cati on devices. Mre speC|f|caIIy, t he present i nvention
relates to a systemand nmethod utilizing near-field comunication
devi ces 10for anal yzing near-field comuni cation interactions.
Background Art [0002] Real -time know edge of resources, whether the
resources are assets or people, is becom ng a necessary tool of nmany
busi nesses. Real -tine knomﬂedge of thgyd ocation, status and novenent
of crucial resources can allow a business to %ﬁerate 15nore

efficiently and WY Bomesyrgr &nd Moihed SfilizingsrrBight Gravapicaiigip| oy

hundreds if not thousands of resourcesevidasa single facility, and

t hese resources need to be ac unt for tral systemthat is
user friendly. [0003] For exan%’ig?ﬁf(et m§e¥§%¥é§F§ spital there are

nunerous s$hifts of enployees that utilize the same equi prent. \Wen a
new shift arrives, the ability to Qquigkl¥ | ocat e nedi cal equi pnent
not only results in a nore efficieft s df resources, but al'so can

result in avéi®¥ihg a ﬁhdwcﬂhnemeQMHEMWGﬁhusd%ﬁh&kh@a&hﬁngn@f nmedi ca

equi pment in %Ehn@ aFHiaEﬁ"}é I ldﬁ ﬁgg ? {mﬁdﬁon « e@i’E&Lan O!2 Tpc 1%&&?12 the n"qg“%] The

tracking of o Ies 1s
mvcnﬂon 1clate~. toa sybtem dnd method utilizing nedi ﬁcid commumcatlon dev:ceh

10 for analyzing ncar-ficld commuunication interactions,
Background Art

[0602] Real-time knowledge of resources, whether the resources are assets or
people, is becoming a necessary tool of many businesses, Real-time knowledge of the
location, status and movement of crucial resources can allow a business to operate

15 more efficiently and with fewer errors. However, many businesses employ hundreds
if not thousands of resources in a single facility, and these resources need to be
accounted for by a central system that is user friendly.
[0003] For example, in a typical hospital there are numerous shifts of
employees that utilize the same equipment. When a new shift arrives, the ability to

20 quickly locate medical equipment not only results in a more efficient use of resources,
but also can result in averting & medical emergency. Thus, the tracking of medical
equipment in a hospital is becoming a standard practice,
£0004] The tracking of objects in other fucilities is rapidly becoming a means
of achieving greater cfficiency. A typical radio frequency identification system

25 includes af least multiple tagged objects, cach of which transmits a signal, multiple
receivers for receiving the transmissions from the tagged objects, and a processing
.means for analyzing the transmissions to determine the locations of the tagged objects
within a predetermined environment. Further, the ability to not only track but analyze

resources would further improve efficiencies.




of achieving greater efficiency. A typical radio frequency
identification system 25includes at least nultiple tagged objects,

each of which traqsnlts a signal, nmultiple receivers far_receivi n%
the transm s37BHEHPom t he tagged obj ects, and a proceég% 2“W%8ﬁ
for analyzing the transm ssions to determ ne the |ocations of the

t agged objects within a predeterm ned environnment. Further, the
ability to not only track but anal yze resources would further inprove
efficiencies. WD 2011/035216PCT/ US2010/ 049413 2 [ 0005] The prior art
di scl oses various tracking systens and uses of near-field

comuni cat i omoodeNi ces ThiNg@: aft iBéIckcCRDBUNICIREG r@'ﬂtcﬁlyﬂidﬁﬁéddnéﬂpﬁél@t es in

the 13.56 MHz fre uencg rang\éﬁ ﬁgﬁ a digtance f one @ %r | ess

and usual | y &°PBHcEERt at ?‘)”F?‘lé’lcd“oéld}‘ﬁﬁj‘ Y RS Pechefol ogy i s

st andar di zed mMin: ﬂl@ﬁ@:ﬂiﬁﬁiﬁé’@ 0531’ E%m@‘b@one&ﬂﬁei Gilieds « dT(Susllﬁ]B_/ AR, [ 0006] As
nadegquat resaurce

bus nese. - Busriiasss Rehth S B aF R SR iR kal B o lheces
(assets amd_mﬁmpiay)mkMEEﬁEheﬂsnﬂtus of the resources, and understand
101 0007) - spedrPri it SriePEPORER ! PufIRR Soltis OPRB REOPHECL i ons
in a hospitaEMﬁwﬂdﬁs@hmsmEpmmsmmd0Hoamﬂe®umeﬂa®meaﬁlﬁmﬂ®nmnwmduals
that may be Isﬂ{; Slttﬁéjluog‘%se bindP n(ang Qﬁhé 24 eqﬁt(?m Qﬂki}eaﬂlc% egelbﬂag

patterns of in ection and out rea s to tlga ose ected
Further, for bvERsOMREVaNGt.ot her insurance providers, hospitals and

ot her rredﬂocaI{oJoa]csIJem FrRoRREt: hQ ARTRARL LG BRLiARK 3R Rl goel ved
their reqU|red care 15in ord to recel ve aynen such care. The

prior art haé’CtF%ﬂ“Pee’dOt“ée iﬂd&med@eaéﬁl it dtgw&?ﬂ%wteflootlﬁbse

probl ems. [ 0QQBlenkuictub@porthR 88 ging pRic BfknichidnRRY BESLAR oMk ardrar ket
to determ ne when_interactions_occur_between patient. worn devi ces and

clinici an woriPsordFrigd sturpg; WQW%AQ%&‘HM@&{"W‘WC%I’WOW’EI%‘Pa’f@%ﬁ“t‘)‘hd% |

drive many appkt xﬁaﬁdapfa&hﬁ&aatcdn@mhdﬁaldaarmnﬁi}ﬁl@mélkéd B repatd ens flow
and asset trackln To enabl e_t he deteﬁt on E@ ﬁ i nteraction
events, a conhitii dbEraY RY BTG 6 FIchiet 51’6‘81f‘1’H86| BeR PENLE * he tags
wil | recognlaammhenmﬁheyn&ﬂemmhwmange of each ot her and report on the

i n- QEf-the-shel f tech d f hi
uoe case but NS yaproRyR s BORI R e e e e We a rce

requirenentsimmenmmnﬁnnmmadﬁdmﬁﬂmwomnhumﬁemiMmmmpamﬁnmmaﬂcaﬁnQSFor

exanpl e, peer blc, & REE tEm mtcn QY wgl cpsvc many dppllCdfeOI]H i) l :cvorilvcaf‘ilori]uelgr -real
time connectio

20 woxkﬂow, patient flow and assct tracking, To cnable the detection of these interaction
cvents, a communication protocol must be defined such that the tags will recognize
when they are in-range of each other and report on the in-range event, Off-the-shelf
technologics can be employed for this use case but the battery-life, communication
range and data rate requirements are often traded for communication performance,

25  For example, peer-to-peer WiFi could be used to establish a near-real thine connection
between two devices but the battery life of the WiFi-enabled device would be on the
order of 1-2 days which would not support the application need. Many other
technologies have the same drawbacks.

{0009] To accomplish these applications, one must find a system that doesn’t trade

30 Dbattery life for response time, or communication distance for battery life.




bet ween two devices but the battery life of the Wwv enabl ed device
woul d be on the order of 1-2 days which would not support the
application need. Many ot her technol ogi es have the sane drawb

[0009] To MRHHIFER these appl i catiops, one nust flndP&T§§§PgﬁVfﬁat
doesn't trade 30battery life for respdOnse time, or conmuni cation

di stance for battery life. WD 2011/035216PCT/ US2010/ 049413 3 Sunmmary
of the Invention [00010] The present invention provides a solution in
the formof a | owpower interaction detection circuit that triggers a
hi gher - power communi cati on system that can transfer nore meani ngful
data after an interaction evengmh@§yge@9hggﬁ@§ted The 5sol ution
determ nes a near field conunication_interaction between objects
through wi r e85t r acKPHRfeseiHRy Bt WEider HYRUROR BHOUPT P78V RENF- f i el d
communi cat i omigeNibe @ecbil @etietiatifg@B)a6dhs {(dwaCédﬁdrld’\@atﬁd’]dys\(dndﬂlaﬂ s) and

the objects al so ve the ca il o transmt s

Focents on by CUERuTRST RErGROR A GO PR HERCf B var d
t he signalss EMmamcmBMMmﬂammonkEmgmHMmt@mnamﬁkyﬁnﬁumknmnamahmﬁgeld
comuni cation.l lq qrac A } Cqﬁ g 12 g §e

i nvention i s "ACSYSFEHY o' RSHT ‘B‘r"’u“ [ RER T ncoﬂ‘ﬁ’t“‘ SH8P SR i pl e
users and objae{chesl tmbb;éatmm@dmgaudwiciuells)dmddxtmswmts:.am lane Wevdpaelty tn an

i ndoor fbcil r mat
and & short Ukl RHER: ReFRG) AR NHE Sl RETIHAY SR ORP o
a nesh 15net \vl@rblgnd atoph infaiatign coginnannatysie bt wanichicatineatidevi ces and
an inforngtigp. gngine. Each of the plurality of near-field

conmuni cati on éeV|ces transmts a beacon signal using a short range
wi rel ess conmi¥fii Jat i ofPnf gppeh el hepedeyidmicatians hiystemder mpagering el d
ConﬂunlcatlOﬂnQﬁMbE@uM@Eﬂumpguﬁﬁﬁ&dﬁm&hﬁnmﬁﬂgﬂﬁlﬁéhb&ﬂmﬂﬁ%h&?s are

Wi thin physical proximty of each other ast one of

near-fiel d cHpfishitcaiiderr Boke et » fredineinge wirgles capppysatigatosmtisi ng a
medi um range ai mbxes&g&ommm@aﬁmmu&mmt TR synen mBIGdLs Rafleor k. The

i nformati Qn englne IS ] ?_nngqlcatlon MAHP t he nesh_network and
processesj t h8“FAEket e “éSH Rt B PO RS CHET A B RR PR Es s
connunicat|ommmaﬁﬂﬁmmmanxumm&ﬁamkymSQmanmedm&mommzmﬁﬁﬁﬁmﬁﬁm@un|cation
format, Bl uetooth conmmuini cat | . bp%p ueToat E

comuni cat i of* P&t Tt “‘“W\‘—‘“e %“bﬁ%lﬁlf“é%{‘?“ H"% eﬁ%{‘fd LERE 6%\/8?4‘ i

comruni cat i ODOI‘hlﬂﬂl‘lmtlQll ddvice azhéNtdnem%ﬁdd cxmmmmaﬁmdemnesfamrwmmn

Ul t rasound CO 510 )IOXHH]? ofcaclana Ati 1Nt one tetpe neal d CO al{!ll‘l)crc}tl fnor mat . The
short range Wy el'ds's nuni ca Yormat | fera y Selected from
a near-fi28| ddevices nansmltb interaction data ubmg a medmm iange w1lclu>s comunuitication

format to the mesh network., The information engine is in comniunication with the
mesh network and processes the interaction data,
[00012] The medium range wireless communication format is preferably
selected from ZIGBEE communication format, Bluetooth communication format,
25  Low-Power BlueTooth communication format, WiFi communication format, Low-
Power WiFi communication format, Ultra Wide Band communication format,
Ultrasound communication format or Infrared communication format. The short
range wireless communication format is preferably selected from a near-field
communication format, a low frequency communication format or a magnetic field

30 communication format. Alternatively, the short range wireless communication format




comuni cation format, a | ow frequency comuni cation format or a
magnetic field 30comunication format. Alternatively, the short range
W rel ess communi cation format WO 2011/ 035216PCT/ US2010/ 049413 4 is
sel ected f MYMPUEYSeti c i nduction communi cati on for matPCTRRAV/049413
communi cation format, <125k1-1z commufli cation format, 125kHz REI D
comuni cation for mat, 13.56 MHz communi cation format, 433MHz

comuni cation format, 433 MHz RFI D communi cation format, or 900MHz
REI D communi cation format. 5[00013] Anot her aspect of the present
invention is a systemfor determ ning a business rel ationship between

i ndi vidual s W &R Bork RFhdetiymdthsn &Mﬁﬁtﬁlmu'i(ﬂcf&%q?@E{Momlﬁln@anon
near-field communi cati on devi ces, nul tlgo e tags, a nesh network and

an i nfor mat i 6tmangl23kHz srranynisaten e i ROkHe REF ?(@?@b}?%ﬂ%ﬁm@@gli@ﬁ4

Z1GBEE wir el @H&&ﬂffﬁtﬁkaﬂ'@)ﬁEm5k433@muﬂlﬁnuhi'aﬁwf} |le§1§{ m@HHE Rﬂllﬁ
communi cati on devi.ces ‘[é)é%{ s nted i s 10associ at th an individual .

Each of the CYRTUNEHPE PPy RIP. C”ﬁ’ﬁ’é“‘ﬁﬁ’%?‘ﬁ’@f“mor k includes

mul tiple pl ugaoiom}sensm&h&laqa&te;ﬂ:mnptebdnmntz&iﬁmf Bakysidnytor ddi@miniiz@r mat i on
engine is in COI’m‘UI’llI catll OQ W th t 1? sh net mkﬂ The inf or mat i on
engi ne det er BITYEE HAERsTRadEcop o "é\‘f‘ "B AP e YT WFsar er and
a second beaIhﬁlftiptbammffg:]cﬁonﬁﬁlmcﬂtl(ﬁ|d€|v1®@mm.lﬂi]ji@agsl, onmcdhnksvodcthidian based

on at | east théQllndIi 1L,11 111 pf‘hu lTILah %F(lt}l\’/%{( 1e elflbbf (H‘l éoﬂ(i% H%?G lP%Eé]c%.Ison

| ocation of t'he ‘efac
previ ous 1 ocaCtnb@rmct@/biM Pﬁecifufrtistﬂlbeaueueld cammmevduomSCVEom:lapms:@med)fs t he

second. bt o600 0 NYTASHP x:08 Bte QBIBHLS L AOREd MERcy! he

near-field communi cation I nteracti on. referr
embodi nent, Dewolk|igplugey myltigle plma@ta@n%lrsfluﬂamﬁmtnnﬁ@lfmgs Tah@p@stmiﬂ@n

desi gnati on @f,itch€iyf Cbﬁﬁtm@ﬁ&wnh aRchcdh RARLE AR iflG3lLENALLAR of the
second 20person and a nunber of previous interactions between the

first per sond%@ﬂt@héb@é@%ﬁﬁﬂﬂ‘p@rlglbwtwephlhrpt BeapsF alettseqonl hesser g a

period. [ 000}&kABRLHEMASHES hntePletidNRsdLB 3Bt MWOVERLILER fichrdwiBE hod
for det erm ning a busj ness reI ationship between individuals within a

faci | ity. > Thilds hisitonactisast i RSP P A0S G dYierpgtighnaraigys

associ at ed Widchtioa of ihé Sifst R@fes Qprevidiotdien 5 G Rbond DEAERNI GESuklat & about
a near-field ¢ommu nuni atlfgl i teratilon between the.first person and a
second per sofiTRECHECHEN AT Lo P HET AUV UREN PGB Re si gnal from the
first tag at [@omash nﬁt‘métkueelmb‘ﬂ]m&haﬁe plut iy Bf fabrers fiadied indiydes he
nmet hod al so include t hat an. lnt raction.js occdurrl ng

s, det
et naan tng. P 48 R Rl Bkl APl PR RS R S SRR L

i ncl udes 2det emmnmnmgmanliausﬁ pnesss medratioo rhnstlwuw thefiwgernod fid the second
person within a predetermined time period.
[00015] Another aspect of the present invention is a method for determining a
business relationship between individuals within a facility. The method includes
transmitting a signal from a tag associated with a first person, and the signal

25  comprises data about a near-field communication interaction between the first person

and a second person. The method also includes receiving the signal from the first tag
at a mesh network cstablished within the facility. The method also mcludes
determining that an interaction is occurring between the first person and the sccond
person. The method also includes determining a business relationship between the

30 first person and the second person based on multiple factors. The multiple factors can




30first person and the second person based on nultiple factors. The
multiple factors can WD 2011/ 035216PCT/ US2010/ 049413 5 include a
position location of the interaction, a duration of the interaction,
a previ ous WORAYYSHSof the first person prior to the i RESHUSMP/HE13,
previous | ocation of the second persol prior to the interaction, a
position designation of the first person and a position de5|gnat|on
of the second person, a nunber of previous interactions between the
first Sperson and the second person within a predeterm ned tine
period, and the nunber of other persons at the interaction.

[00016] Yet anRties p@aRE death of M€ iRE-REENT dhBYEM tHe MdrSctidn, RpedvRM f or
determ ning a business relationship between individuals within a

facility. Th&CqpsrENF fIREPGREMIPRIP the Plldactahf DI P oty i CsEmE n

devi ces, mul bélﬂinﬁbifbﬁ@%e lﬁ’tcxﬁaﬁ)h RO desiandoadr (O RFOP4idapoanG ne.
Each of the ear fiel g ni cati on dE\FII ces i,s associated wi_ith an
i i dualpAPSIRIOEAER SEPTIME 0L AgSTPE S BB T HOPLETE] BEF The

mesh net wer k pbril addl @8 setuhd jeplog wihitl @ picbet&aRNE O tifae baal @d thaintifbdr of he
facility. The[ informatjon engine is in communication with the nesh
networ k. The “I"RFRSPAE B8R "s%4TH% anal yzes a near-fiel d communi cation
i nteraction. [(DA BS] mul t ivpd mofha@ntr&bts)fﬂm Ibietkd'mmnntﬁﬁbn & |aejz~ﬁiam’l_6cdnmnmngat i on

interaction I oca era
duration of f_ usme\n‘;tigllg%(g 1,[ 11}0E)etwu,n mdc vuguélfa Swnt 11(1)1 éiaf\ceht% n{“l}c %Efchem *ncll’p% S per son

prior to themuhlp@mamﬁemromamdncatwhdc\nm inprtiflogsas meddinkevodbjnéet W t hi n

det j: St f actd
?086?_7? | ﬁbgﬂ'ngﬁgﬁlgfﬁ%] ezt,?iﬁtfg hée)c\c%l %{lﬁe tlcglcﬁéi orgnng mc%ln)% cfef\&e% d%iolﬁgg?] wglrl field

20 conmmuni cati odividntleeaor iFoeh Qféhedm\ewmsms <aﬁnsi| dbjelstnq he meshgietwiortk
services of ﬁlﬁﬁ"ﬁdéql Iﬁﬁ&plé’lﬁﬁg enshi hﬁﬂ@(‘ \bﬁl{m %@{Emtye THe mgmtrﬁl%nl e'nél}v{e is a

hospital and the infornation engine anal yzes the near-f
communi cat i oﬁ"i‘ prraPRER i lgheisesh magvite- Gllﬂé‘a?“@érewiﬁfé’sm]ﬁ?%@ill%d to a

patient. [Ooggigl:yﬁﬁlmﬁ&ﬂblhﬁfud@%eqihe Qltliilbh@dc%@f%ﬁﬂ& ndapy@Mtion is a
system for anal yzi.n action of an individual. The system

e ot Tearamheid enhisaR B 2 e dacatiqn gl e iierRclion SHBERBIY and

an informati @R i@AEi0R.« Prathts REatoh ef ekt dekseh ghcﬁ@mumec@ﬁdnpmlddew ces
is associated with dual . perso

acC
naso0 at e wHIEE: 1 Bl PREL ihe DTAER THERHOPRS RO SRR e pl e

sensors posi tit@sgohwi thin a facility. The nmesh network receives
transm ssi On]?()()fO ['ﬂm ea?nhonte :aa'gd?np%?ge %f%:l'rrl]mt?gn eEinﬁe analyzes the near-tield
20 communication interaction to determine a billing charge for services of the first
person, Tn another example, the facility is a hospital and the information engine
analyzes the near-field communication interaction to determine medical services
provided to a patient,
[00018] Yet another aspect of the present invention is a system for analyzing an
25  action of an individual, The system inclhudes near-field communication devices, tags,
a mesh network and an information engine. Each of the near-field communication
devices is associated with an individual person, Each of the tags is associated with a
mobile object. The mesh network includes multiple sensors positioned within a
facility. The mesh network receives transmissions from each tags and each of the

30 ncar-field communication devices. The information ¢ngine is in communication with




30near-field communi cati on devices. The information engine is in
comuni cation with W) 2011/ 035216PCT/ US2010/ 049413 6 the nesh
network. The information engine analyzes near-field comunication

i nteracti oM WEVWEHA i ndi vi dual s. The information engi RETAUGHRHsP413
anal yzes an action of a first person pased on a plurality of factors
including a position location of the action, a duration of the
action, a previous location of the first person prior to the 5action,
and information for a nobile object within a predeterm ned distance
of the location of the action. [00019] Each commruni cati on device

preferably has 2l QWRRWEleinSHA%bi En%ﬂlggna@ig\ HeQ0fold &)‘H{Hﬂﬂﬁ AL on
feature that can detect the presence, or ‘absence, of a signal from

anot her devi d¥eracapsibenset igdigilugln e mermatengngngfuighes pRithi7gs @xetringed

(<256 bits) IBbRLWRALN s8N GeDikMly ,andaaqﬁgaa ﬁ:oh fchiRh of@pdat ory.
REI D systens operating at frequencies of sub-12 , 125kHz, 433VHz,

900MHz, or 2R dialonddbe ARl PG O et of; “ﬁ\féﬁﬂ’?léﬁl Priphy the

communi casi Ofctideh € Rforahtt@ENALIbAE Yhjbd RAGIAL breddtefiREURALI@$th3S | ow as
5 kil oHertz "rkHz"t and. as high as 900 MegaHertz ("MHz"). O her
frequenci es RN 2EHCE P he tags for a | ow power short-range

comuni cat i omosyjs}t em E@hl&@lﬁlmdﬂc(ﬁkﬂrﬁewcéiﬁéﬁﬂbﬂﬂhda 4 B3Mbdzver, ainak-1 R MHz .

[ 00020] Each re er abl in {] rredl u range (1

L oot o 30t By beoPhfEha e Mg Bt PR o
c_orr_rruni cati ohomyscttbaﬁeumc IS iskebi loCBEE atBh Wi POTH 1y mmlamNQEESGBMUETOOT H,
WFi or LIHW- E&‘O@en dw (Eﬁb but su%h 2 e}{y}létg,rhb 1{1&j mgmci‘djt\éB ) l%lg c%?bo u)glgatn%nag

I nfrared comrunicat| Sys I'on system
is used to ekehamie 069%lééldgpétﬁkﬂr,emi\'iﬁ@ﬂﬂﬁ%ﬂam éﬁﬁ@x ait:hwdlmt\h/-ﬂpomer

short-range gﬁél&%ﬁﬂwﬁ& i 'c&ﬁ‘rhﬁﬁcah&?&ev?& qiit@xﬁlﬁfv@f;tnqﬁ’{}mha@ﬁﬁcgl%?c&&r ed.

Those skille e pertinent art recogni W rel ess
conmmuni cat i oms low as 5 kiloHertz (*kHz) and as high as 900 McgaHertz (“MHz"). Other

frequencies utilized by the tags for a low-power short-range communication system
15 include 9kHz, <125kkHz, 433MHz, and 900MHz.
100020] Each device preferably contains a low-power, medium-range (1foot to
30 feet) wireless comnmunication system. Such wircless communication systems
include ZIGBEE, BLUETOOTH, Low-Power BLUETOOTH, WiFi or Low-Power
WiFi, Ultra Wide Band (“"UWRB"), Ultrasound and Infrared communication systems.
20 The wireless communication system is used to exchange device specific information
after the low-power short-range system has indicated that an interaction has occurred.
Those skilled in the pertinent art will recognize that the wireless communication
system can also be used independent of the low-power short-range system for other
wireless communication applications such as location and tracking, sense and control,
25 building automation, smart energy, telecom applications, consumer building
automation, remote control applications, home health care, personal filness, personal
wellness, and many other applications.
[00021] Each communication device preferably continuously transmits a
beacon signal using the shost-range communication protocol. When a beacon signal

30 isreceived by another communication device, the receiving communication device




system can al so be used independent of the | ow power short-range
system for other wireless comruni cation applications such as |ocation
and tracking, sense and control, 25building automation, smart energy,
t el ecom appV? ¥A¥9SHE, consuner buil di ng aut omati on, r e RETAISAYHPLHIS
applications, home health care, persoﬁal fitness, personal wel | ness,
and many ot her applications. [00021] Each conmuni cati on devi ce
preferably continuously transmts a beacon signal using the
short-range conmuni cati on protocol. Wen a beacon signal 30is

recei ved by anot her communi cation device, the receiving conmunication

device WD 2Q&%Q@é@%ﬁﬁ%l&ﬁ%%%9:%;%%&:1&1 SR LRAR AL Mﬁioﬂégué‘u&e

| ow- power communi cation circult anad/or 1t can respond usi n

medi um power FridgEgroveTpatosbdilg WB‘@WWEWWHWP‘E%{WBW@WFgﬁ‘i“@f‘én
transfer lar @@gcad@&lawm&kenlﬁgh@tud@anhgbg,hane tANGNna Sl 08intRER.in Pat a t hat
m ght be included in a nediu wer transm ssion I nclude device |D,
tinme stanp, MOEHETRSH fh‘l“ﬁ?‘?ﬁé‘i“u ECE ude devdce 18 PR FO5#10n SHPPREG e tser

ver si on, andbﬁmwﬁmﬁiﬂmﬁhwweﬁﬁthWm&nm&dﬂuﬂh@QWEMmﬁm&H&ﬁhSSIOn is

preferably acknow edge n ve t he i Vi ng comuni cati on
devi ce. FurtﬁgF“mﬁP“g %Mm@# m%ﬁ %@fwg%ﬁﬁﬁﬁf @? %ﬁ“ﬁgW1ce, or both

comruni cati o nomhemucmesn decn Em ams:mtms pdina enin:f anmhmcﬁmonf deom Tohla)th

interaction to th i [ uct u q{ ghboring
COIT numca HOR 6'& cill ldlis 1 I8 11 (hlﬂd 101: flOI’ﬂ = ]El t,l-d(, 1011

comuni cati on devi ce. ddl i ona conmruni cat’i on devices may

al so el ect t0w$Mmﬂewtheﬁ%nm&namUD@nmgmmomnmnmmnmahddd@mmload/transmt

the 0t erBet b ALON P Ay Bhicf ol Akt LiTPac Bl e RPRRELRY] on of the

Dr awi ngs 'S schenat T ¢ or analy2|ng a
near-fiel d 15d@nmetimiwdtidvonoadtremnachd lomactﬁtmomm]aﬁb@t aZatgrging.

mul ti-floor view of a facility enploying a systemfor analyzing a
near-field communi cation interaction. [00024]FIG 3 is a floor plan
view of a single floor in a BagPeictipticambiefragogshe

[00022] FIG. 1 is schematic view of a system for analyzing a near-field
15 comnmnication interaction.
[00023] FIG. 2 is a multi-floor view of a facility employing a system for
analyzing a near-field communication interaction,
[60024] FIG. 3 is a floor plan view of a single floor in a facility employing the
system for analyzing a near-field communication interaction.
20 [00025] FIG. 4 is a block diagram of a flow of information utilizing a system
for analyzing a near-field communication interaction.
[60026] FI1G. 5 is a block diagram of a flow of information utilizing a system
for analyzing a necar-ficld communication interaction.
[00027] FIG. 5A is an ilustration of a valid near-field link between necar-field
25  communication devices,
{00028} FIG. 5B is an illustration of a valid ncar-field link between near-field
communication devices.
[00029] FIG. 5C is an illustration of a valid near-field link between near-field

communication devices.




system for analyzing a near-field conmunication interaction.

20[ 0O0025]FIG 4 is a block diagramof a flow of information utilizing
a systemfor analyzing a near-field connnunication interaction.

[ 00026] FI GW&21BU35215 ock di agram of a flow of i nformat PORUSHRYIHEdg a
system for analyzing a near-field conftuni cation interaction.

[00027]FIG 5A is an illustration of a valid near-field link between
near-field 25conmuni cati on devices. [00028]FIG 5B is an illustration
of a valid neat field link between near-field comruni cati on devi ces.

[00029]FIG 5Cis an illustration of a valid near-field link between
near-field c | Calt b el fiEaion VO AIAMAIRLIARGTLIERRA01Q¢ 0413 8
[ 00030] FI G isan illustration of a failed near-field |ink between

near-field c6pmIMHIEH dricerslr dosdiginee baween g g campetigitien dsisr - i el d

comuni cat i oppodemi ces gid. @Q%‘J}ﬂlﬁlllb@atl(ﬁ'%fh fail@Mnckil-fidkS hilddeiv@tn ffar-8e1f ai | ed
near-field |ink between near-fi conmuni cation devices, due.to a

di stance bet WRBHVHEEPL qugpbdlu&Mﬁfnecélgqt%%n&@\/Iﬁel&gomgl[ BB 6B i s
an illustpatj@oznf a Fri.loBG ﬂ@ﬁfﬁtnflthﬁbdd Faileknebefianeinik bla@\aérr lfehﬁﬂ'lfﬂld

conmuni cati on devi.ces 9 ‘ﬁ@ §tan e betwe%l near - ?
communi cat i o HAVIFEL" CEHTASTH E15C PLv A" P céﬁ&??m%?ﬂﬁﬁﬁﬁFﬁbd f or
anal yzing a ﬁEﬂKﬂfielﬁKEGan@h@ﬂﬁﬂoﬁimﬂﬁ@ﬁaﬁmmgnngdmﬂlﬁﬂd

comununicalion interaction.
{00034] FIG. 8 is a plan view of an identification badge containing a

10 communication device.

Best Mode(s) For Carrying Out The Invention
{00035] As shown in FIGS, 1-3, a system for tracking objects within a facility
is generally designated 50. The system 50 is capable of analyzing an interaction

[5  between objects, individuals 58 and/or objects 100. The system 50 preferably
includes a plurality of sensors 55, a plurality of bridges 56, a plurality of near-field
communication devices 59, a plurality of tags 60, and at least one information engine
65. The sensors 55 form a mesh network for receiving signals from the near-field
communication devices 59 and tags 60. One example of the components of the

20 system 50 is disclosed in U.S. Patent Number 7197326, for a Fireless Position
Location And Tracking System, which is hereby incorporated by reference in its
entirety. A more specific example of the sensors 55 is disclosed in U.S. Patent
Number 7324824, for a Plug-In Network Appliance, which is hereby incorporated by
reference in its entirety,

25 [00036] The system 50 is preferably employed at a tacility 70 such as a
business office, factory, home, hospital and/or government agency building. The
system 50 15 preferably utilized o track and locate various resources (including
persons) positioned throughout the facikity 70 in order to analyze near-field
communication interactions. The near-field communication devices 59 and tags 60

30 preferably continuously transmit signals on a predetermined time cycle, and these




[00034]FIG 8 is a plan view of an identification badge containing a
10comuni cati on device. Best Mde(s) For Carrying Qut The Invention

[ 00035] As shown in FIGS. 1-3, a systemfor tracking objects within a
facility i ¥QEMEPAHPy designated 50. The system 50 i s &&pAprav/pp41s
anal yzing an interaction 15between obfects, individuals 58 and/or

obj ects 100. The system 50 preferably includes a plurality of sensors
55, a plurality of bridges 56, a plurality of near-field

comuni cation devices 59, a plurality of tags 60, and at |east one

i nformati on engi ne 65. The sensors 55 forma nmesh network for

receiving si %@@Jz@dié&%eﬁmgsﬂ%g 59 ﬂ;o@tltigncg@ b&%'f&&ﬂu}dﬁy ices 59 and
tags 60. One exa e conponents of 20system 50 is

di sclosed in AUC'S‘“"’F%H Enteendibe ﬁc‘“i'f‘@? 3‘2‘6‘““'f‘@l‘“"h‘iW?%ﬁg’éé%S“Pb%gnﬁb &h

Locati on And deb@&K'dﬂ%O@N Qiyﬁ.{ﬂsc W@h:ﬁh ah@th&@glgﬁh‘i’s dr @1%@33\9.@ bﬁEh%GenBMb 55
reference inits entir ecific exa t he sensors 55

nore
is discl oselePﬁ‘fl"&Bc@‘lloF“@‘tOéH{‘c ﬁﬂﬁ‘dép %332“&8‘?2? 551“6?5“%5 “F‘il ‘l?fj‘ o Rersibr k
Appl i ances WiikigRohGuhatiebyevicRCorpe g @ﬂobyénag%fserf@m;qxﬁ,nndamm@thenti rety.

25[ 00036] The. syst em 50 | efera ed at a f ty 70 such
ool & bust nesdmanencing S BFGeRon stk uiEb farn e e o0 ki
agency buiIdﬁmgmyHhﬁmﬁﬁﬁﬁﬁﬁhﬁ&nb&ﬁnﬁeheﬂabhwnmmthmmadr@mmh%&ﬁmjand
| ocate vario esoprces. (inc per san: I.tioped throughout
the tact 11 ty DeSRO e d bl D8 AERSARRh BT bR Rt o
|nteractlonsnmmhﬁﬁneamHMkefdxmmnnmﬁhhuﬁamnmd@wwmm$m5@wandmmeSmﬁo
30preferghly.c i li‘l nsm.t . si. r‘ e ed tinme
cycl e, qg e%g%0&%8%§f%fﬁggfﬁgﬁﬁ§§égﬁ%ﬁﬁﬁB&%§R§b M"ﬂ%lgnare
recei ved by QeﬁsdﬁsTﬁﬁnhasﬁbhgméd65hm§u@h0umﬁm¢mﬂﬁmmﬁW$nyhmGnom
Aternati vel Yol fifnd R0y 69 @At APRE kLAl & AOREHALEAH] BRRARKI feS 59

transmt si gnals I n a random a OC _OI’ ynar_n C nner ese
signal s are mesehanee Phyorsiié bewing prer-§gd p@siinwil@n@ddewm éﬂjgﬁ@utlewqﬁe

facili ty 70. 1a-(hl?ea§1?grhst9 &0 \%ﬁuﬂ: ﬁl@ﬁ%iﬁﬂé‘?ﬂt h‘ﬁe ﬂ?otn?:atfoﬁglgﬂé pﬂﬁ@s SE8 t@ ield
conmmuni cati on devi ces 59 and to a brid for transm ssion
to the 15 iransmissions from the sensors 55 and calculates a real- time position for each of the

objects, persons 58 bearing a near-field communication device 59 or objects 100
bearing a tag 60, within the facility 70. The real-time location information for each
of the objects is preferably displayed on an image of a floor plan of the facility 7), or
if the facility 70 has multiple floors, then on the floor plan images of the floors of the

20 facility 70, The floor plan image may be uscd with a graphical user interface of a
computer, personal digital assistant, or the like so that an individual of the facility 70
is able to quickly locate cbjects 100 within the facility 70.
F00037] Ag shown m FIG. 1, the system 50 utilizes sensors 55 10 monitor and
identify the real-time position of individuals bearing or integrated with

25  communication devices 59, The sensors 55a-f preferably wirelessly communicate
with each other (shown as double arrow lines) and with an information engine 65
through a wired connection 66 via at least onc bridge 56, such as disclosed in the
above-mentioned U.S. Patent Number 7324824 for a Plug-In Network Appliance.
The near-field communication devices 59 and tags 60 preferably transmit wircless

30 signals 57 which are received by the sensors 55a-¢, which then transmit signals to




information engine 65. If a sensor 55 is unable to transmt to a
bridge 56, the sensor 55 may transmt to another sensor 55 in a nesh
network for eventual transm ssion to a bridge 56. In a preferred
enmbodi ment WS ssi on may be sent from a transni sSCEYSHIEPRHCe
of six sensors 55 froma bridge 56. AWternatlver, a transm ssion
10is sent froma transm ssion distance ranging fromten to twenty
sensors 55 froma bridge 56. The information engine 65 preferably
continuously receives transni ssions fromthe nesh network formed by
the sensors 55 via the bridges 56 concerning the novenent of persons
58 bearing abn%§Séfo?éxgmﬁﬁmﬁlnﬁﬁ%'uﬂﬂe ﬁlm%n%? i MY Qe HRMLERA 100
bearing a tag facil ormat 1 on engl ne
processes t h&ngistiSanypirskly degted ?Ibﬁ*ﬁetdh‘ée @@hwrﬂs Hese\&hdﬂeemt%?%ws a

real -time pogijs§ lll@lﬂdgcglrbfﬁﬁig Mr@atidbenghl @ﬁh&wh(ﬂﬁlf sons 58 bearing a
near-field conmuni cati on device 59 or objects 100 bearing a tag 60,

within the f&0P8lty 78« pepodegbodimey, tﬂl%cat Figth gl H‘°?69r each
of the objsechafdrdlydpeiatl ablsiortiabgl copadniGiod RriniRg tagfctid@inflcaot, pl an of

the f1oor pl &M% ibbubiede S ralibo vii dRR B r kL PE RS b oor
pl an i mage nmynhenM@eMmemhaﬁt@maphmcﬁbkm&ﬂﬁpm@&ﬁmﬁa@am@ﬁmad@@mputer

| digit t dual of th
]nglsﬁlntay 7log:kg&ntq {a)'elsc,gfc%n(? nIfi’lLk DI ug}gcg{on lfoi ndt st rt)rcta B@r?EJIEI? tlai\{ddx[a 2‘ fgci i tey
70. [00037] A§02§kﬁo41\/rFmthe1Hl161ea;:Ltleldl hmnmymmm@@:wﬂ didozegatgengignus 55 to
moni tor apd h{%ﬁﬁ]ﬁlé%&e E&‘?mﬁlﬁc%h?& #oﬂi‘?dépﬂﬁe l]t!édﬂlgblgit.gii c&%ﬁﬁhga% ?oggﬁ% | ng or

i ntegrate SOrs
preferably \ané*ie%@.l%ﬁFcBhﬂﬁﬁ@@@HeBWEﬂDCéTdbhwwnhéy V(}§hbwrpa\seidoubl e

arrow i nes) Vﬂﬁijma‘%J‘lné‘Ehd'IH{fw%&%ﬁ ﬂlC%R}g'f(ﬂﬁlat@%ll%&rsQMgJ"m%evﬂgﬁﬁg}t

connection 66 via at |east one , such as di'scl ose
above- nentloﬂé@“UCS%HPﬁﬂ@hﬁm*ﬂﬁ%éWNWGQM%MWM#WﬁYbauﬂﬂugmﬁﬁmww%ﬁwﬁk

Appl i ance. Thg 08a%ad et df tﬁé’ﬁi@léﬂ' lﬁx%ﬂld?l“ r@l@%ﬁb&i@é rage @ hRGHn60
preferably transmt wreless ignals 57 which are received by the

sensors 58a- é)lii%ﬂlb@ Bliewidhe nteplaﬁigﬁqnnyng:ﬁt&plgie‘(:@e 59\/@‘:ommumcate with the

2011/035216Pg;ﬁ&ﬁ@@é@@@ﬁ&ﬁ&%dégnmﬁhQQ§§l56 for eventual transm ssion
to the informatiaon englne 65. The information ﬁéglne 65 is preferably

| ocat ed on- si@U@3Yt ¢ hI & HEPIGhambodimenihieipa PO PeKEb Y EIEHE 86y al so
[ nc:c ude Sn ?TEIfOQl&hdyQIgnﬂf(ﬁ ﬁ[smbmrﬁxnclgmgs G%dﬁ&[z (mamz”$ hoiwRags FOBBE] | N a
preferred e

Sor ot er abl v operarac e £-8FRony S SOER L ae Pt Pl
magnet i ¢ 20nduttl.B’ateSlitnber ©U2BTtihva, WitdEK FzckREg Dste 3nd Blelibiz Vith 33VHz
433 Mz RFlD’Og%}ﬁl T (? OPQNE%(H %:leg.'o;vaxoﬂclplr g% %ngégy%ﬁgeg%?r%élel{cgﬁneltsOf | ess

256 kil obits proxi ma ts per second. The
conmmuni cat i owntirgty e thg 6 ref :@maiﬁﬁwcmﬁﬁﬁlcgﬁ(mrdd\ém 5802y d&dedignddue t her

the. near- 11 el SANRRR AL M, M ReSINRLAR,B% A18% i8] Doty 10

medi um range conmuni cati on he me range communi cation
format can 7504928 for a Wireless Tracking System And Method Unhzmg Tags With Variable

25 Power Level Transmissions, and Caliri er of., U.S. Patent Publication Number
2008/0012767T for a Wireless Tracking System And Method With Multipath Error
Mitigation, both of which are hereby incorporated by reference in their entiretics.
[00040] As shown in FIGS. 2-3, the facility 70 is depicted as a hospital. The
facility 70 has multiple floors 75a-c. Each floor 75a, 75b and 75¢ has multiple rooms

30 90a-i, with cach room 90 accessible through a door 85, Positioned throughout the




i nclude ZI GBEE, BLUETOOTH, BLUETOOTH | ow energy, WFi, Low power
WFi, Utrasound and Infrared conmunication formats. Those skilled in
the pertinent art will recogni ze that other communication formats may
be used wi MO RpEIEINg from the scope and spirit of thd¢pledapp49413

i nvention. The nmedi um range conmmuni catli on 15format al so al l ows the
near-field comuni cation device 59 to conmunicate with the sensors 55
to transmt interaction information. [00039]In a preferred

enbodi ment, the tag 60 preferably transmts a radio frequency signal
of approximately 2.48 G gaHertz ("GHz"). The tags 60 may be

constructed Wiy ?d%@&%é%ﬁb §59%ff& o@{aﬁﬁlﬁ%écﬁ%@q ﬁ&xﬁ%cﬁﬁﬂmﬁh&hmﬁ&vfé&%@' osed
i n Baranowski et S. Patent Nunbe for a Wrel ess

Tr acki ng Systié‘h‘idﬁrﬁ? dmlﬁb*@ PHPT epiEStE ot bm&@ 5% r%lﬁ&)&}@w@é‘?‘é%cﬁvblﬁ whi ch

i s hereby ingorppkRhesb®he kataE mﬁfom;amgme@mmﬁmon dleet 89860 and
near-field connunlcatlon devi ces to a

i
mul tipath er FEM¥PIsacHoRsngiled Bﬁéﬁtqlhs%le@f”é‘ﬁﬁél?"g‘”@t‘“dé!‘i*’ 58“U5*% angat ent
Nunber 7564928 fiolocitedih En@lln@éiﬁ10-5ﬁ1a|€ikh1’egs1§y&k1ﬁm%ladvil\/&i1|§19§ln filtdl kit.zi ng
Tags Wth Varj abl.e 25Power Transmn ssi ons
U.S Patent PHBPEHERAIR e‘el%oélf GOTEHRY X 'B?mtauw fa?tafggm ft&%k. ng
System And Nhnhmﬁmwwwhmkmnnpmnmmﬁfﬂmnmﬁmmmﬁamnmmmmbm&h@a@)ﬂhlch are
her eby |ncorporate

t t h
in FIGS. 2- 3 PrevioUs catt)XIIl ii)],[qlc 1 h %al dﬁ&)osmblr de\{l]rggcglﬁnLlé)elglingldn(?ﬂ%jQJOAﬁ Snown

Ct'ed aC|I|ty
70 has nul ti gdoerd | oors 75a C. Each floor 75a, 75b and 75c has

mul tiple oo 90a- i I.Q 90 . es sl door
85. P03|tPon@§m§ﬁrou H83$*#E@Sﬂ@ﬁsé%@%%ﬁ@%@%éﬁ@@b@%ﬁ 6?6%5%%5%5
facility 70 areéo‘s@ﬁgmssitlﬁsau@lﬁ@ﬂ aghysing minngjcal elzdht wgk aif gtghed tag

communi cat | 0%09@«\(1&9% qéﬁc,n%‘.gmtoﬁggmﬁp u@ﬁﬁsfbﬁhﬁﬁc 191\;9(1%1@1@8?13% a{?&l ects. A

bri dge 56 is aI S0 shown recel ving transm ssil ons romt e sensors
55 for forwaruaim@dtiﬁbﬁwhmﬂm Ak inGYideh dicries §Bse. Fhe neekaethl e, as shown

in FIG 2, themsyatem aQicdes eratnesdyiihassd s xh dsabammafRaes2dln |wnd
558c are Iocated in_a surgery roomand are using device 100c, which

i's a surgidcalotrytear-FekbequREicRYRIdBYIC AY PHIRE B0 RARSPEETRIRE N MTBRECE | on
by moni t ori ngs §ifi@sQuaRtE. 0 s@h akibN tRLAGLIRR cohRenitleh 68%c 390
utilized, t h?cglls?c?sathc ) 1?)1t(1)gngcg E?ceacdllgag{s%ﬁ}ch 83? ot SlillE:d ﬁcxl)comnmmcatlon
devices 59. Additionally, interaction information may be transferred between the
near-field communication devices 59 using a medium range communication format as
20 discussed above. Further, one, two or all of the near-ficld communication devices 59
transfer interaction mformation to at lcast one sensor 55 using a medium range
communication format. The sensor 55 then transmits the interaction information to an
information engine 65, preferably using a mesh network. The information cngine 65
analyzes the near-field commnication Interaction information received by the sensor
25 55 by monitoring the duration of the near-field conmunication interaction, the objects
100 utilized, the location of the near-field communication interaction (patient’s room),
the previous location of the individuals 58 and additional factors. The information
enging 65 preferably uses this data to generate billing information for the patient.
[00042] FIG. 4 illustrates a preferred architecture of the system 50. For

30 description purposes, the information providers are set forth on one side of the




previ ous | ocation of the individuals 58 (possibly a surgical prep
roon) and additional factors. 10[00041]1n another exanple, as shown
in FIG 3, individuals 58a, 58b and 58c are located in a patient's
room and aM® Wi/H§214 nedical object with an attached t &§TEB¥IVWHIIEN
is a patient nmonitoring unit. In this?exanple, individual 58a is a
patient, individual 58b is a physician, and individual 58c is a
nurse. The near-field conmunication device 59 of each individual 5ga,
58b and 58c comunicates with the 15other near-field conmunication
devices 59 using a short range comuni cation format as di scussed
above. 11 SUGfyRicshd HaLIARGRGRRARS 1k kb agq,gmumzﬁ@ﬁa PRyURYI ce 59
registers the s range Beacons transm t ot her near-tield
connunlcatloﬁwﬁévﬂ@@§“BQNHWQﬁﬁﬂ“@h@ﬁ%@ﬂcﬂmﬂé¢§é$wﬁﬁa$hW%Wﬁﬂfﬂ@n may

be transferr ?yq»tcpﬁﬂm@ﬁ)n m‘ézhl@tor]ﬁrﬁ{anfy p%b%&ﬁ@]%@hﬁ@é\!v&'ﬂ 119‘@1\‘1*!215?&5 59 usi ng
a nmedi um range comruni cation format as 20di scussed above. Further,

one, two or B&IoVided andpeciadons. 11 Btgadpdviw ehgontsibe dasked whilomeesiing st er

interacti en inkr@hdmattoa antoBjead1 00 QRS bs Qd‘lﬁnﬁ@ﬂ@(ﬂﬁ ofBatldBd. Me idBRGHJAM
range conmuni cat.i on f

mat. The sensor 55 en transmts the
o acti on PREGERREN G T R R BT AL (P SbPSbl y usi ng
a nesh netmoé$umﬂ%eunm6@nﬂpmgﬂm ﬂﬂ@mﬂﬂnﬁﬁpﬁﬂahmﬁﬂﬁmﬁﬁemn&ﬂbhﬁﬁﬁ|d
conmuni cation. in ctlo ce b sens 2555 by
ot tor s ng. ¢ R i TR R s Bl R PR RET I ekt PR PR &b 1 on
t he obj ects QM. Slﬂ’raﬂentZ‘&d1bc:t%é6G46(f(atW1MwDﬂat“lsh@ Sjlﬂaﬁ Abd Hb!ﬂocl With
conmmuni capi op, Aeﬂ‘%g‘é}%ﬁéb&?f” é&?%maft‘g, w%}cgl 1queb;i_%_lxg(%f X%t IRl OGRYL On of

t he indi vidua on fac I'on "engl ne 65
preferably us@seti hirgsottkatiesctigtiog ehestatigalid tg bhapdisyseor wédundm feduinst he

patient. [000A42 Eggc%qte‘lmhn B‘e?%(ﬁ%?@foﬁn/%?f %Jcﬁﬂ%ﬁr%h'/}n?%e‘rﬁoﬁfﬁf the

syst em 50. For’ escription purposes, rmation providers are
set forth onSwerideadi @éieorf whibleis E‘V@&ZO@I#@Q@MG@@W@S%F@Y“@WQ&l3 12

network and f %egﬁg({]a}qlczgﬂ§e1ﬁ1\§di§9§)etiv9&atﬂ% ;gir%m‘ialﬁ&m%bﬁ%s 1d%$e19tfionﬁ he

net wor k. However ose skil recogni ze
that the !5l | Ghtlrieesh somspnicaet infoemasion torbe iglpsmion S@itedSndichneant t o

limt any phy@.&ﬁ@émmfoamt;a@me&uﬁﬁ& Mﬁﬁ@ubt’iﬁn@ﬁfﬂﬁ{ah&%eﬂi}é&}{hﬂﬁ;ﬁcﬁml@nd
operations. |n fact, an individual 58 could be tracked while

accessing 5|ﬁ?&?ﬁﬁﬂpﬁﬁﬁﬁP8H98ﬁ“6%?%%%”@@@”§%bﬂﬁ%§‘%C@%ﬁﬁ%iﬁﬁm66 in
oper ati ons. Iﬁ@5¢ﬁﬁﬁmn@ﬁm@ﬁ&@g@%mgﬁrs i ncl ude i ndividuals 58 that

wear near-fi(%&n ommuni ¢ ﬁlon deyi ces 59

F (j ock diagram of a system ulilizing near-field communication is

20 illustrated in FIG. 5. In FIG. 5, two individuals 58a and 58b are in proximity in order
to “mash-up™ and have a valid near-field communication interaction with each
individual’s near-field communication devices 59a and 59b using a short range
communication format as discussed above. A signal is transmitted from one of the
individuals 58a near communication device 59a to a sensor 55 of a mesh network

25 utilizing a medium range communication format as discussed above, The signal
contains information pertaining to the near-field communication interaction, The
sensor 55 transmits the signal through the mesh networl to a bridge 56 for further
transmission to an information processing engine 05,

[00044] FIGS. 5A, 5B and 5C illustrate a valid near field communication link

30  which occurs when the two ncar-field communication devices 59a and 59b are within




equi pnent 100a bearing tags 60, sterilizable equi prment 100b beari ng
sterilizable tags 60, and the Iike. A description of sterilizable
tags 60 and systemis found in Caliri et al., U S. Patent Nunber
7636046 foWONHEIEHE Tracki ng System And Method Wth 1GEXMUBERE0I4LI
Tenperature Resistant Tag, which is her eby incorporated by reference
inits entirety. Another description of a sterilizable tag 60 and
systemis found in Perkins et al., U S. Patent Nunmber 7701334 for
Wrel ess Tracki ng System And Method For Sierilizable Object, which is
hereby incorporated by reference in its entirety. A bridge 56 acts as
an internedi ar t r S
15The brldgeig%dgghﬂﬁﬁg%% eg%?L ggﬁéh?gﬁR&&M?qgg$ﬁ?g?ﬁggﬁgﬁ%é%glne 65
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have a val i d'Hest Ypicd IRET o AL TG Thteih Bey BR PRy Y fonsyapon
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e fE e O SO e s SRR A B s DR v ce

59a to a sensﬂﬁwﬁﬁn@f a mesh network 25 utilizing a nedlun1range

communi capl opybon! e dhscusngd iARRYey JR.Slanal. font 2l ne
tdi ni ng

i nf or mat i € near - communi cation i nteraction.
The sensor 55ommmmGMv¢BM¢h@$shgmubthnwmghlﬁﬁécwmshmmemw@wkmt@aa

bridge 56 for | . 0 4 AL si ng
engi ne 65. Gﬁg%ﬁ]gqgékkgﬂgﬂ%%%%ﬁgl@%taﬁfag%gggg;gpvg% §&§Zar field
communi cat i orRide!ﬁibf Seuvhiate lpwewtisnwennteers Vosugk apitvpiie), ghere is no

conmmuni cati o | Q?Ml'd C&m 5{8&1‘{1@1951&@%90;@r"[ﬂuav\'b\tun 'tlﬁugim near-field
2011/ 035216Pel | US2610/ 049413 13 a predéterm néd di stance of each

ot her (d1& dcpsopugaden devppetepibi% ateHengiigingpew! pagcansihcdahivilvgt ers or

| ess. Most prefghabby ye%BQXI%pJIﬁU@CtEH?X%éa@@{Sl%ﬁl%l fetmaeRa el t wo near
field conmunication devices. Requiring such proximty allows for

power savi ng§oBPHEEIPhEVIF ahsni ssion field for each of the near field

communi cat i onopdeyli ces ASfanando afBhginSar FiclicBi Bl ic.A0PMREownlifi Fidhe. near
field conmunication device_ 59 were to transmt uslnﬁ &%pj L RFI D
WP TGre

ca
signal or BLUETERTIVZSY Rl > {epREH oY AASIH BB FOYB I
gr eat er. Jphospylktdvk@cht leﬂmhhﬁleair ﬁclmdiﬂllllﬁ}&@lﬂgﬂib‘ﬁesbﬁhal\f 4 deeisibaglo80 and

near field c |cat|o devi ce y % p sic devi ce
W th i roui (PO TP BECRC AR R bR O bUUFAT TG KRBR ana. 65
il lustrate amoumnssccessh (i« neafielflicbmdunication interaction at block 302,

However, if a near field communication interaction is detected by the sensor 55 at

decision block 303, the near field communication interaction is recorded at block 304.

25 Next, at block 305, data for the near fickd communication interaction is transmitted

over the mesh network.

[00047] The near-field communication device 59 preferably includes a

microcontroller, a first transceiver for transmitting at the short range communication

format, a second transceiver for transmitiing at the medium range communication

30 format, a memory, and a power supply. The transmissions are transmitted through the




comuni cation link. In this situation, the two near-field
conmmuni cation devices 59a and 59b are not within a predeternined
di stance of each other (d > d isolated). Preferably, the dis ance i
nmore than tERAZHEAP?Weters. In such a ﬁftuatlon t here H§HH§HH8&P“3
field conmuni cation interaction. Thus, even though the near-field
15conmmuni cati on devi ces 59a and 59b are transmtting signal beacons,
the individuals 58a and 58b are too far apart to detect a beacon
signal fromthe other near-field comunication device 59. [00046] A
met hod 300 utilizing near field communication is shown in FIG 7. At

bl ock 302, a RIS, %e%%é%ﬁppﬁ}qﬁo@de@@&l}el fd @b @bnﬁﬁﬂaﬁumfﬂﬁﬁxmmcld
interaction ("mash- p" en at least two near-fie

conmuni cat i oﬁma@wle@gn é@'ice,&i’ é“ b B BisgEereeably Ff%mcw&?d h"é‘&‘t‘l “ield
communi cat i omoumtger@&tglﬁoﬁufe&b@ﬂiaemé ethe obmp@lemhencmna@e obibe gaptitinues

to search for a near, fi el ctlon at. bl.ock 302.
Hoveoar o 1 CoRaneion i s e A o e A L b Maud BB £ b ¢ he
sensor 55 sat ntdoihshige chockcaBOBforhhe near fleld communi cati on
interaction i A cord t bI 304 l. oc f or
the near fi eI@DO glrmun?\ca ?“61r1m| eraé‘é%c"?FcN:ﬁon afj‘ac M?nlstpt‘&cdslgwhhzﬁ‘%e nmesh
net wor k. [OOQAJ@Fh@tweanaﬁﬁéudmmowmmnmcémm©ﬁ9ﬁewn%em59 bh@ﬁ@mdhly

includes a mygy 19&%&%&5 bele 14511}&6 Rdar-F ?él@@&%ﬁ&n\{ég{uﬁ Rlicl sgnsmi tting at

the short ran conmmuni cafi on , a second transcei ver for
transmttingl 4? he néldwmnbach@emdmhf GheansmInBafosiHAECtioa ismernor y,

and a povwey SHRRUYs aLlTQQtléd{egrB@ml%?kchzﬁﬁélﬁgor;n{lﬁﬂc%%ﬁ deSHe mo@mgaddﬁe WO
2011/ 035216PCOUS2010/ 049413 14 transcei vers, power

uppl y
provi des powsf lepshoned oippEHatRIL! & ForpINECT rf@é!icﬂk@rlw@elﬁmﬂm?ﬁf%@tqd@ﬁ

device 59. Alhe @dilith NEnGRAPQANEBRES, 0Bl BatRAEf B8rRbIF o co@plcabngdlvichdiBi n a
housing. A tag 60 preferably has the same conpaonents and structure of

the near - 1 elbB iR diL ORTHER BB 50:cay ceptivitiy Ydgeebyiienrdiabl y
only oper at eg;rdi&k Bgetsh®a &.n@mhm hagea BQARTMD tsahhi@Atifroh@Rttion
[00048] As . shown in H%% ntl%lcatlon F@ gg 141 is referably
i1 zed Ho @bt esrm st ISy SEoMHAl PG H eUrch o8y f or 4
person 58. Ak&ﬁmn@ﬁmwakmgm&he%h@emﬁujm@aﬁu@mmhadgadm&mﬂm&xkheme
near-field C?)atlenp 5 mom aﬁows aehospltal t0 %ww who has been exposed to the patient,
[00050] In another embodiment, the near-field communication interaction is
utilized to track proper hand washing at a hospital. In this example, a near-tield
20 device 59 is positioned near a hand washing station for sterilizing hospital personal
prior to surgery or similar procedures that require sterilization. When a bearer ofa
near field device 59 sterilizes his/her hands at the station, the interaction of the near-
fietd devices 59 is recorded and transmitted to a sensor 55 for recordation at an
information engine 65, In this manner, the hospital has a record to demonstrate that
25  proper sterilization was performed prior to surgery or similar procedure requiring

sterilization,




[ 00049] I n one enbodi nent, the near-field comunication interaction is
10 utilized to authenticate a bearer éf a near-field conmunication
device 59 for access to at |east one of or a conbination of a

conmput er, nedical equipnent, a protected area of the facility, a

medi cati on drawer, or a patient's room For exanple, an individual 58
bearing the near-field communi cation device 59 is a physician and the
physician 58 is granted access to a(aatient's room t hrough a
near-field communication interaction 15Wi th a near-field

comuni cati on device 59 on a door of the patient's room In one
exanpl e, the padisgsiemhtisziagheghiisid canmagicetensdihs spgemanohptibiegt r acki ng
of access to the patient's roomallows a hospital to know who has
been exposed ' 9, g RA%b & ompl 0B AANANELIRIROM B i Do
near-field conmunication interaction is utilized to track proper hand
washi ng atfaalihggpidrality of medihficdd eoranphieatien dwaresfdach df @O gbwvalitg 059 i s

posi tigned near. a hand.washing station.for sterilizing hospital
Per sonal - pRRGREIORTGU OB L o s e e R R
sterili zatihRpacti¥haRadrReBhEheafficRl RedhulibRlod @ONE 6Carbhe heklfidides
hi s/ her hands at the station, the interaction of the near-field

devi ces S5&amynumessiogaldvignavhen drswar-tield commaunseatiso ke Bsesfage witbtgr dat | on

at an informtion engine 65 1n this ner,. the hospi.tal has

fecord to HETHER e Meetsatl bl S ERRCob G DR et fihuBio st or
t o surger Yie@ ofi¢ 5F hablupslg %ﬂ]dlu?—iﬁ S6Hsbs 8 sHinel ddnhpiatpQe intdrBetfdnal s
1. A systemutilizing near-field communications, the system

conpr i ¥ nglatiandergsitivangctake; eothpi indprawitian ghgipain ¢opppnigdtiog-wigh densor s

| ocat ed i facility: . ral | i =fi etoleapiel ion

devi ces, 23%?’%%M#ﬁ€%BWﬁP§ #F@Eﬁkxfﬁéﬁggﬁﬁé%ﬁ%%%ﬁégnlca %%% devi ces
conpri si ngpaaitiohapskhe;wad for transferring interaction data from one
near-field conmuni cati on device to another near-field comunication

o et o med ot B RIAL S SOTNEAIAR (RGP DA oo
transmit t i prgviausiogatadn dfohefirst Basd:, pevihs tdvatiql of ta kéepndbegbiug- i n
sensors, the signal conprising the interaction 10 data and
posi t i oni rfgEat lé?até’ﬁd)%é‘ﬁ i s 4 GHTSIR RGO OF T%‘éﬁ%ﬁﬁﬁg Bt flopdid t h t he

mesh net waf, ek B@oﬁﬁf@fggag 1oRite® RSl M6 RfPLESRI NG the interaction data
and positioning data; and wherein the interaction data conprises at

| east one of or a conbination of a

2. The system according to claim 1 wherein the near-field communication data
comprises a number of previous interactions between the near-field communication

20  devices within a predetermined time period.

3. The system according to claim 1 wherein a bearer of a near-field
communication device is at least one of a medical professional, a patient, an asset,

an object, an area of the facility, or a host for a tag,

4, The system according to claim 1 wherein the interaction data is used to
25  authenticate a user for access to at least one of or a combination of a computer, a
medical equipment, a protected area of the facility, a medication drawer, or a

patient’s room.




previous |ocation of the first bearer, a previ ous | ocation of the
second bearer, a 15current |ocation of Sthe first bearer, a current

| ocati on of the second bearer, and a nunber of other Obj ects | ocated
near the interaction. 2. The system according to claim1 wherein
the near-field conmunication data conprises a nunber of previous

i nteractions between the near-field comrmunication 20devices within a
predej[ er m%ed tA@g tglﬁribto terpiini Q%uﬁXést%gghﬁ&%ﬂfpﬂieﬂgeeﬂlqn(ﬁk}%hﬁ}s %vrrl n
wherein a Bearer "0t a near-field comuni catl on devi ca 1s at reas

of a nedi czafacbﬂtyaftbfss_,lsmmad:qnuais}nag.l ent, an asset, an object, an area of
the facility, or a host for a tag. 4. The system according to
claim1l wherein the J@Endh@?&%@l@t 196%% %ef COH”JS%S{H(E&?}O%%%HWQ hco"%ltl?e a user
for access to at |eas aco ’nat i on o acor‘r‘pu‘ter, a

medi cal ecoplifatignés, firdt neaptielkditechnantaitioh deviees la&idg Yeyiver af f]ﬁdib@laﬂiél@n
drawer, or a patient's room_ 16 5 A system_ffor determning

busi nes’s r“éﬂn?alﬁ“a??gmnpﬁieb@?v%@ﬁm#l%@f\he%’é‘i neayfigh; crqrramfnafanpmdvaeswch

syst em conptihShRhlity of secon neay- fiefl R 1%“1;&&%{1‘31%}(10% 1%&;[(39”6 nF, H%Igﬁ: t; a

communi cat i on devices, each of the plurality o
conmmuni catiesh @evantke:slﬁpalvmgg ealigrof plug-inscnmseas lotated dmﬁcrahm’imliim i on

devi ce; lurality of second near-field mTunl atl on.d VI ces, each
of "the pr P ayloga i GRGRB &PT ARl NI OB ot et

repr esent i iRghrAALAPEBGES oailBEMaeIMDdar $1@[Hl!d11§hﬁl9caﬁ1oﬁ|1h't"eﬁ1|ch&z¥ of
plug-in sensors |ocated within the facility; and an information

engi nelli n kedweanrriidat plovlivy ehinsteeardishl wetmwnqzatlonhlemm@ratrmastmeén@ ne
ci ther pr Ul el P FRG oS r BRETETh APk MR eEbMes or at -

ei t her pl dral e es or at

| east one (fdrﬂlﬁlﬁmﬂa&@h-lﬁtbﬁbdoﬁmmymuﬁgaé peiELARS oAk AcsREondn®db] ect ,
the near-field conmmunicatjon interaction conprising a position

| ocati on chugte oiikemiastion: Wd a duration of the interaction: and
wherein the near-field conmuni cation interaction data further

conprises at 15higasih leecaeficRdr comnG@TBiHdAth©@AcAn SatPRBMePBSMpIRRaki ON
of the first object, a current |ocation of the first object, a

previ ods |1eeshenoet Gfe R8N 2 OB Ve logation of dgtirst object, a current

location of the first object, a previous location of the second object, a current
location of the second object, and the number of other objects located near the

interaction.

20 6. The system according to claim 5 wherein the second object is fixed or

mobile,

7. The system according to claim S wherein the near-field communication data
comprises a number of previous interactions between the near-field communication

devices within a predetermined time period,

25 8. The system according to claim 5 wherein a bearer of a near-field
communication device is at least one of a medical professional, a patient, an asset,

an object, an area of the facility, or a host for a tag.




| ocation of the second object, and the nunber of other objects

| ocat ed near the interaction. 206. The'!System according to claim5
wherein the second object is fixed or nobile. 7. The system accordi ng
to claim5 wherein the near-field communi cation data conprises a
nunber of previous interactions between the near-field comunication
devices within a predeterm ned tinme period. 258. The system according
toclaim ‘:'g.mherﬂ{erg & &)lea%r gljain%];to 4GS -lflél‘gilll% 1%81%9'08%%1‘11%?(:&%%81\{ 1ce 1S
at |east orie of 4 medical pr es€i'omal’ "4 pailen?, an asset, an

obj ect, annarszdonbcdubewhacihkinkyt fidd camhoaicafiof d&vided@re witifin a9. The
systen1accqy%%n%ﬁto Iain1g erein a near-field comrmunication

i nt er act i SHCHELTYREIHEAECIPE S5 el d communi cati on devices are
within a predeterm ned distance of each other. 10. The system
accordi ng 100 clHicsySemhet@idmgtibeldpnedetiasiniinesetiisihinaedib@ndcas fesbt han
one neter. 11. The system according to claimb5 wherein each of the
pIuralﬁtytﬁwlggﬁaﬁﬁnnear-field communi cati on devi ces conprises an
RIFD tag for tracking of each of the objects within the facility.

12. The syt em"ﬂfé%@ﬁt@ﬂn%c&ﬁir%'tabmhﬁ swhigdi€lh Radther the plurdlitebfsecond
communi cation 10i nteraction data further conprises a nunber of

previ ous Pﬁ@éh@éﬂpﬁﬁﬁﬂw%ﬁm@éﬁ“ﬁﬁ%xmn¥§%5%%R&ghmaﬁﬁfﬁﬁéﬂgéﬁﬁﬁﬁl%Eh%on
within a i ~Li:e period. 13. The system according to
claim5b mﬁ%ﬁ%ﬁ%@%@gﬁﬁ%&%%ﬁ% first plurality of near-field

conmmuni cation devices is mounted on a corresponding identification
card or isl?an idenysttnegeordmedackhim fovheran teheeasfiskdawmapwoeadiong t o

claim 3 Vw]ﬁ{ef’\e{cﬂoﬁ Hﬁa ffl?l‘ﬁjleli ic&%pl.li&es‘% nrﬁ%ﬁ)%g' E[)Ta ;ln‘EVious interactions between the

first person and the second person within a predetermined time period.

13, The system according to claim 5 wherein each of the first plurality of near-
field communication devices is mounted on a corresponding identification card or is

an identification card.
15

14.  The system according to claim 5 wherein the facility is a hospital,




