WO 2011/ 035216PCT/ US2010/ 049413 1 Title Wrel ess Tracking System And Met hod
Utilizing Near-Field Communi cation Devices (Docket Nunmber AWP-025PCT) 5
Techni calwbi2el1db3f01601] The present invention is rel ated roTwisc@bmss1sracki ng
systens and met hods utilizing near-1ield conmunication devices. Mre
specifically, the present invention relates to a system and net hod
utilizing near-field comrunication devices 10for anal yzing near-field
comuni cation interactions. Background Art [0002] Real -ti ne know edge of
resources, whether the resources are assets or people, is becomng a
necessary tool of many businesses. Real -tine know edge of the |ocation,
status and novenent of crucial resourlidés can allow a business to operate 15

ror e ef {116l ent |, 0d YU LQIRE ST 00 Bo) HRISKE S OY DHShORARGS oToLoY

hundreds if not ‘tf resources in and t hese
resources need to be accounted for byDaiecentr al systen1that IS user

friendly. [0003] For exanpl e, (o) there are nunerous
shifts of enpl oyees that util¢g@ﬁ?h%gé ﬁgwg(ggkhiLt When a new shift
arrives,5the ability to 20quickly | ocate nedical equipnent not only results

in a nore efficient use of resourie ,_b%; al so can result in averting a
medi cal emergency. Thus, the trac W%ﬁw iflddi cal equiprent in a hospital is

beconing a [@0@1r]dard rmapﬁege;ﬁemv&%ﬁfﬂs]rm@d&csaﬁ&b@gra@mn@@s@ﬁfssnan ot her
facilities 1s rapl becom ng a neans of  achi eving 1greater efficiency. A

typi cal radP® @%@fh@ﬁ%g}eﬁrﬁ@m@mnwatcaw deyisese YlomsispRerfiralds tRAPTPSASt nul ti pl e
tagged obj egi&tiof AGdesqh a Wt atd BARA dtiizRg ARl cdMhididkiEn devices

10  for analyzing near-field communication interactions.
Background Art

[0002] 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 a medical emergency. Thus, the tracking of medical
equipment in a hospital is becoming a standard practice.
[0004] The tracking of objects in other facilities is rapidly becoming a means
of achieving greater efficiency. A typical radio frequency identification system

25  includes at least multiple tagged objects, each 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.



receivers for receiving the transm ssions fromthe tagged objects, and a
processi ng neans for analyzing the transm ssions to determ ne the | ocations
of the taygediaifrets within a predeterm ned environnentCTRIS2ale19413 he
ability to not only track but anal yze2resources 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 comrunication
devices. Near field communication typically operates in the 13.56 Mz
frequency range, over a distance of one neter or less and usually a few
centinmeters. Near field comunication technology is standardized in | SO
18092, 5 EQNR0340, aﬁdeﬁTSMHﬂﬁwK@@\@@@Htﬁ@ﬁﬁ@bﬂk&ﬂ@héﬂﬂﬂoémmvéddthe pr obl em
s lnadequaéoer:nre%%g r?(?evces ﬁearﬁel%com unlc%tISI Gl I%ugl SHo 513§§|§h as

hospi tal s, hee P CRIE™ 1 e B SS M RLLEY g%ﬁlﬁ 8 now t he status of
t he resourdﬂﬁzﬁ&qqumdmg@baad«ﬁhawusﬁg&rhmetmkysMMmBmﬂWmﬁsmurces to enabl e

b 10[.0007 f bl f | ud
{racking | nFURYFBRG ot & RouBPeaRCt triedrd hevasBtre RhiPner ar eas or

i ndi vi dunl SECHaL340pandlBETSImMSaoL egh. Ot her probl ens include spotting energing
patterns o ection nd gut breaks to mtigate those affected. Further,
for MED md@o%d*soﬂfwr b dficdpEemy AR T %wgcﬁwf%trlgtya%gbﬂ%sr medi cal

facilities peefsdosderPRASHItal, Qleédl@tloda@trbs%ﬁfcés aeeRiaM@fedphgiknoweltli red care
15in order to receive paynent for such care. The prior art has failed to

provi de an %ﬂ%hﬁéleeere%r%@ 2B updsrytand dhe %?%?d}l%% of [mmswcmptehaéwle there is a
need in the,RgaltifpREGediBr ket to determ ne when interactions occur between

patient worn devices and clinician worn devices. Being able to detect this
i nt er actd on0Q97]ISpegifi arobismy ferhesniektindils trapleng indedpipan aheypial toowor kf | ow,

patient fl oy @mthedSSfilke bl Akkas Jﬂn(ﬁ%@il?th%ﬂﬁaﬂ&‘eﬁﬁf&%ﬂe@ Noftr t hese

interaction events, a communi cati on protocol defi ned such that the
tags wll rI@@]ngm méludhmtttﬂg@ylemi@ paﬁelrnan@l@fegfloremwu@méﬁrtoamélg¢teport on the

| n-range eVGAl.., iy t]fh‘?@%ﬂ‘?drfhdﬁﬁﬂri@ A9 B GRIraRE da%(ﬁ%e?é’ %Qstpfu%'é ahfli S use

case but the attery conmmuni cat 1 on range an a’'rate requirenents
are often tmaﬂeﬂﬂﬁ@k&abnﬂumﬁtaukmmnﬁmwﬁmn@mmmsrmzﬁﬁdﬂmaxanpbéQMpeer t o- peer

WFi co S d to est abl.i.sh near.real ection between two
devi ces m“H*rg FRYGPIFY [psug Gy e Py ‘Jfﬂ%eifcge@:% "Woufd be on the
order of 1 Qm¢mw$dmmmhymammmhmmssupport t he application need. Many ot her

el 06 sgof s oy SR LR mbIR TRBSOZERLL o0, PP ¢
response tiifRracl6ns@ooIrbaineai paientl &h devdees fand clbadidrew ymldeiess. Being
able to detect this interaction will drive many applications that revolve around

20  workflow, patient flow and asset tracking. To enable the detection of these interaction
events, 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
technologies 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 time 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  battery life for response time, or communication distance for battery life.



WO 2011/ 035216PCT/ US2010/ 049413 3 Sunmary of the Invention [00010] The
present invention provides a solution in the formof a | ow power

i nt eract iwo 20|tms1160n circuit that triggers a hi gher-powrer/useonniomdcat i on
systemthat can transfer nore neani ngBul data after an interaction event
has been detected. The 5sol ution determ nes a near-field conmunication

i nteraction between objects through wireless tracking. The present
invention utilizes near-field comruni cati on devices attached to objects
(i ncluding individual s) and the objects al so have the capability to
transmt signals for reception by sensors stationed throughout a facility
which forward the signals to a?unimﬁfrsapfrm:i[roznntmmgi ne for analysis of a
near - fi el d Ghpmini catl,on. 401 ALERAEHL M L 090K NS BPsclipl e present
invention is a ystem?% Eor R it &Fact 1 on tiple users
and obj ect sinteraichmzdan@nmealrcuiuﬂeit dlggenmﬂgheapdvm cdtﬁmumemanmymm thadoor

ange v r el BSTHHHT 40T B BFHE" “TREE)S AN R POdE ROt 15net wor k.

a pluralj tysom‘tmﬂeaémim@Iadlea:@mmmrﬁmﬁmwmdefm:rﬁ:c&@naaﬁbeanobﬂs&tmmgh on engi ne.
Each of the plurali t%g of near-field communi ca n devices transmts a

beacon si gn¥ielEitAg s%ﬁeSF%wénwwhé%w% RYRPRIGHIOR JPHERS r ecei vabl e

by anot her fgatedftd %J&t@@iﬂﬂﬂﬂéﬁﬁ&lhﬂﬁal@%ﬂﬂ%m@ atsbcﬁamaé cdph§li§ to
comuni cati on devi ces are with physi cal proxim each ot her At | east

one of the WrEaMItpiRaRlY qs&?ﬁmﬂncbatsFl&ﬁrsmae%dé%@ughoahasﬁmﬂ%v Wlﬁfléfoawfion dat a

usi ng a medintMefANGEn WHRhESS &@f@m%ﬁ%m@ah@;fnﬁm dofinti®afi®Sh network. The
information engine is in communication with the nmesh network and processes

t he i nt & aciicsstiat a. [ 00012] The nmedi um range wirel ess comuni cati on for mat

I s prefer abiyo5¢! ect %e%p%@i‘oﬂ%erﬁ%%ﬁﬁé&%'s@s@erﬁ R BRhitorlgu€t 0ot h

communi cation form Low Power Bl ueTooth conmuni cation fornat, W Fi
conmuni catﬂ@t@rdcmrrmta fOI‘_UWlthdﬂ/%éPrSW¢DbJ@S&?ﬂfﬁﬁin@amrtﬁﬁld empragnicatipr r g W de Band

communi cati gn. Fég{ngﬁndoﬁfg&gﬁfgﬁmgﬁg mthcf%{lée%refle% g@flmﬁﬁ &i0h § c?{ngp

comuni cati on ange W rel%®ss conmuni cation tormat is
preferably sdlasboretnge wirlasswemmuhicetiar foomtuthcasiconndlateramesta | ow frequency
conmuni 5atl on f

etwor, anquraf)t o?near%iacf com funlecla 10N c?ewces an naln(in oln(ljar‘gloIl (e):rrl qr?‘é[

Al t er nat’l ve Y, ep Iyt range wreless conmuni catl on? &
Each of the plurahty of near-field commumcatlon devices transmits a beacon signal
using a short range wireless communication format receivable by another near-field
communication device when the near-field communication devices are within
physical proximity of each other. At least one of the near-field communication

20  devices transmits interaction data using a medium range wireless communication
format to the mesh network. The information engine is in communication with the
mesh network and processes the interaction data.
[00012] The medium range wireless communication format is preferably
selected from ZIGBEE communication format, Bluectooth 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



WO 2011/ 035216PCT/ US2010/ 049413 4 is selected froma magnetic induction
comuni cation format, 9kHz communi cation format, <125kHz communi cati on
format, ebkbin/BFI1B conmuni cation format, 13.56 MHz conmrumiusativom4idr mat ,
433MHz communi cation format, 433 MHz RFI D comuni cation format, or 900MHz
RFI D comruni cation format. 5[00013] Anot her aspect of the present invention
is a systemfor determ ning a business relationship between individuals
within a facility. The systemincludes nultiple near-field conmunication
devices, multiple tags, a nmesh network and an informati on engine. The nesh
network is preferably an 802.15.4 ZI GBEE w rel ess sensor network. Each of
the first neagledtédediran eonpratic cakuictom cdevmunestioneforred dtidtedomsnub@associ ated with
an individual . E f the t.ags repre ohject. The ne t wor k
"ol udes. mickT et peitulifeEs KRRC TERR TR X KR R
i nf or mat i onMélagbmenun®ation fommandd B RiEtzicommunichtidnfernme st33 MENRFKY The
i nformati on_engi ne.deferm n iness relationship between a first
bearer and @ 5ﬁ8mbégpgrmﬁ@Q?ﬁ%%ghﬁéﬁpm??gﬁﬁﬁggﬂWﬁhication i nteraction
Pas ed ors a]E [Ob(ﬁl&}f{ t Wanofhemadpdct pf te f)l&_s‘dnoi’nSc;ﬂm% Gha shStemabudbeerMind@sd tion
ocation of the interaction, a duratjon o I nteraction, a previous
| ocati on ofmFﬁ@“FFP%@“%BQ?@F?lﬁg ‘g@¥8ﬁ@“Vb%Qﬁpb 5FYHILNEMASNd bearer and

the nunber @hitiplehesr-fin] Qmiduli@Eah 86/iReahultife e armdsh abilogommani cat i on
interaction. [00014]1n a preferred enb lurality of factors

odi ment, the
further inciPfpg@ation agiast Tsmerbareyosk is FPf‘Eﬁ‘blt/H’ég‘P%-F%$ ZK&BEonTrglad a position

desi gnat i onyeffor hitR o€ 3RBKH 028 RRT QAR iR oANMHIRS RiicR BMkQHR Nt eractions
between the first person and the second person within a predeterm ned tine

per i od. 1§ 00v1%jatedoriean indiidel. Erch ¢fehgipgssepreseniswe nbicgin Tihg mgshet hod for
determ ni ngne%wé;ne%ﬁcﬂﬁl%§mﬁﬁi&)&tﬁlﬁmablgog%eez}%agvi{hnﬂehgkaféyﬁ}t.Srﬁf@ ihfdhfatnf 2Ci i ty.

The method includes transmtting a signal froma tag ‘associated with a
first persomgingrdinchamsnigrzin Agcibapeilsmwevelt Ahabbumatonaanef i el d

cormuni cat c?e@erhlp%e?& Bﬁsﬁﬂeg’{‘re%&ﬂxﬁfp%ewe%n‘;'ﬁ?&ﬁaeé?&f aﬁgg s?(f&gd ef G GR0fle REr son. The
met hod al so 1 ncludes receiving the signa romthe Tirst tag at a nesh

net wor k est mbt-figh edmmuibationtifteraftamibasadyon aTleast tred biodulapls dackane ivhide s

det er m i no (AL, AN ELAGK L O, hRr PRI LA DS HEER LS, i 8hoger son and
t he second personp ?he nmet hod al so 1 nclrudes g%?ernlnlng d Bbusi ness
r el ati onshilpcdvieh wethn firdnBeadéf 4 pretiomelosinon afitie tdvendemandngae sombdyased on

miltiple f a&fle(%rogject-gllqoecatgldl Iné[:air %leene];rqfi"él(? Eosmn%l?'rﬂcation interaction.

[00014] In a preferred embodiment, the plurality of factors further includes a
position designation of the first person and a position designation of the second

20  person and a number of previous interactions between the first person and 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 established within the facility. The method also includes
determining that an interaction is occurring between the first person and the second
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



WD 2011/ 035216PCT/ US2010/ 049413 5 include a position |location of the
interaction, a duration of the interaction, a previous |ocation of the
first perworoprassriéto the interaction, a previous |ocatipomuskomhesssecond
person prior to the interaction, a poSition designation of the first person
and a position designation of the second person, a nunber of previous
interactions between the first 5 person and the second person within a
predeterm ned tine period, and the nunmber of other persons at the
interaction. [00016] Yet another aspect of the present invention is a system
for determning a business relationship between individuals within a
facility. Tlhelummcs'rtiohﬂmiatjmw tlnmilnte'rqntiel Rearatibn ef the momtion,catévieusdevi ces,
mJItlpIet nforrratlo Fach of the
near-fiel d m% | 08 lrStHerao lcoégo t’ih%lnéesf%%l atey W %Cag%n &ﬁ[}c]ie Sec%ﬁ?al per son.
Each of thepefrﬁ)g$)rlbetprt1%1&mtast1@1 ﬁlpbﬁiﬁmﬂtﬁs@ﬁ:itlon'ﬁﬁélerfﬁﬁlpeﬂ@@i adralpokikich udes

mul tiple pl ors | catedvmt in.the facility. .The inf tion
ongi e © s S iEBHiRT BRCToRC RN ¢ AW R R PR EYO Il Behrosp BTSn. engi ne
anal yzess a fedhnahd gk decoadptiinCaittiion pichéteinasdd tit pehibe, ai kieinph®eif @ct or s f or

t he near fi e d 1500nn111§| cation interaction include a position |ocation of
t he i nt er actPMBRESPSHGPGHNBACH™ t he i nteraction, a previous |ocation of the

first persopo@rd|or tqet ﬁﬁtﬁeﬂﬁs@é@%fih@Eres@ﬁﬂw’eﬂfdﬂﬁﬁ@Ws%ﬁl foplct@nimpg | € obj ect
within a predeterm ned distance, of |.ocation of the interaction.

[00017] I n chsgapréonskindcherbingiiduak vatl hiscitinal s sy 'ehchdar - fiel d 20

conmuni cat 'ﬁﬂltl*ﬂétn@é:rqq%ﬁd 68&1&1911&%@&601&@ rﬁul@;%lla ki1 rﬁé%ﬁh&%zoﬁ@a[nd%ﬁw' ces of the
first person n anot her exanpl e is a hospital and the

i nf or matQ oninfongitine cagiap-yBecd of He nﬁ@aﬁldd ﬁ:@nraurwm APVEeEE isgusacitedrdtt i on to
deter m ne nﬁqh&]@ﬂdué‘\l 'él‘éb& %acﬂ%?fﬁ'e@a%g rép?es@nt??hfs’?%wct[ %@&@hﬁ%{wcﬁ@m her aspect

of the present Invention Is a Sy stem for anal yzZI ng an Faction of an
i ndi vi dual . indthdéesspdtiderpiugan seeiesss lwe@wdWltlendlecfmﬁmﬂhatnlf@man@wr@é@ tags, a

resh net wor K AN A LALLIRLANFIGVIA, RSBt e AR LE L,

conmuni cat i on €viCes IS assocCl a an |n son. Each of the
tags i s assfad actrmduwattlhnaltevrMmheTb@jnehlple fddiers lﬁCES]hE meet ﬁwzlal k includes nultiple

sensors, 03|t|o ned E e e h
transm ssg i ONS urn(l)cr?ht1 ad er"fcélorémﬁfli‘ae tlonqoctaﬂgn %t %lenaracftlo aa%ral n| cation
devi ces. Ththe mnefrﬁnmﬂ,ta memersgoa'aem sfthmﬁlsqmmmpnat toQimn: mnetdauoﬂl\mld

2011/0352 16PFT r/nall%lsozno r0 a{ r(l)léolt?lﬁel%wct within a predetermined distance of the location of the

interaction.
[00017] In one example, the information engine analyzes the near-field

20  communication interaction to determine a billing charge for services of the first
person. In 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.
[0001§] Yet another aspect of the present invention is a system for analyzing an

25  action of an individual. The system includes near-ficld 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  near-field communication devices. The information engine is in communication with



6 the mesh network. The information engine anal yzes near-field

communi cation interactions between individuals. The information engi ne
further awmelzyméssan action of a first person based on aPplirarsadéioiys4aos
factors including a position |ocation6of 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 di stance of the

| ocation of the action. [00019] Each comruni cati on device preferably has a
| ow power, short-range (<1 foot) conmunication feature that can detect the
presence, or absence, of a signal from another device. Short bits of

i nformati omhanesmrea#@kamhqin&xmhﬁmgﬂlgin@aﬂeﬁﬁzebmas)ﬁemobmmmrdevi ces but
such an exch r REEI D syst ens eratl n requenci es of
sub. 126k ke DR ey ARG G e T TR ARGE Rl A e eoent

i nventi on. dfheﬁrstqmmmbatsacﬂ bmmphimmwcﬁ‘sfacad)rt &fcl’tlatnlg\aqioyltlbrt E)nﬁmntof ae frequencies
as low as 5 klI Hz") a ‘MHz"). O her
frequenci es*Uph @ :@8‘%‘(’% f ﬁ%Ctioggaser‘SPusg %8\%—1 B%@Egrsgﬁ%?@ pp%té) the ormuni cat i on
system 16 iqebuded &KthﬁﬂR)Bkhbbﬂéca@&dﬂmthﬁmq)r&ﬁ%ﬂﬂled [eReQjfdrch devi ce
preferably contains a | ow power, nediumrange (1foot to 30 feet) wireless
communi cat i 'Gfft ‘é’f}gfé‘ﬁ\acué’ﬂch Wi rel ess communi cati on systens include ZI GBEE,

BLUETOOTH, fgogroPovner ERHISHaIhkdatioN ddvice prdi@ublPaxes 1oWdolwer, Yhdrf-and¥ de Band
("WB"), Utrasound and Infrared comunication systems. 20 The wirel ess

conmuni cat i G fesfseasmynicatien fraius Byt Cradge! ewresencspaabienes. pht Yeiwht i on af t er

the | ow powesm shdfdr dEﬁEEQGSh%M%E@HI’ 1HR§mhtHﬁ'a?@ﬁ@ﬁra%ﬁﬁéxc%gédMS@%s?0” has
occurred. Those skilled in the gertl nent art will recogni ze that the

wi r el esk) cdrptietndlariresbusypsh anercameslisiot pundpey. iRdBprvigaTercrting ie | ow power
short-r angefr&%ﬁéﬁc@é@off Qlb- PAsRAY, WhEg) a3 PMRQ)! @WMH&%J DiGAPRL CAt@Nge Such as

| ocation and tracking, sense and control, 25buildi'ng automation, smart
energy, telmesn applipe aThmglmtm@n@mn@mcbmltaﬁaﬁgehauwm;ﬂtat fAquengipot e cont r ol

appl i cationg,, QQﬁchﬁ?ér&Q“%%gﬂd%g@%ﬂ@?boJMegﬁ&ﬁzr(ﬁkgew i "Ghee!l | ness, and

many ot her applications comuni tat1 o preferably
cont i nuous| fyequermis vtitiszddy the tappefacolvvwspgreakharsiangy donasimation syatege

comuni f:sat'mcuﬁ’rﬁctlfzcg %Sﬁﬁhezf%ﬁl eacd%oﬂkgnal 30 is received by anot her

conmuni cati oh T écel VZf ng conmuni cation device
[00020] Each device preferably contains a low-power, medium-range (1foot to

30 feet) wireless communication system. Such wireless communication systems
include ZIGBEE, BLUETOOTH, Low-Power BLUETOOTH, WiFi or Low-Power
WiFi, Ultra Wide Band (“UWB?”), 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 fitness, personal
wellness, and many other applications.
[00021] Each communication device preferably continuously transmits a
beacon signal using the short-range communication protocol. When a beacon signal

30  is received by another communication device, the receiving communication device



WO 2011/ 035216PCT/ US2010/ 049413 7 can respond using the | ow power

communi cation circuit and/or it can respond using the nmedi um power

pr ot ocol .wohelwmssiiam power conmuni cati on system can tramreTars2éiangsan3 dat a
packets at a higher transm ssion rate7 Data that m ght be included in a
medi um power transm ssion include device ID, tine stanp, |ocation

i nformation, user 5information, software version, and/or protocol version.
A medi um power transm ssion is preferably acknow edged when received by the
recei ving comruni cati on device. Further, at this point either conmmunication
device, or both conmunication devices, can transmt the information from

t he i nt er actanaespomwl tsing theldveppmwsowenmuméatias tiradttand/er vearnt esp@ndesighbor i ng

connunicatign devi ce. 10Agdit&8nalAX t he connunigatiop devi.ces. may al so
the me %lm—power [0 thol. ¢ medium-power comncliun atig 5875 dl:/n{can trans ef‘r
elect to store the interactron infor 'on"and downl dad/tfansmt the

i nt er act i onlargaf dataypickonatathighet @immissioneate. BDate thaDaghr bginclodeddh at he Dr awi ngs
[00022]FIG 1.is schematic .vie f ,a.systemfor analyzi a.near-field
15communi o P PURRPRY Er GREPERON Flgs dfseaD: B s it h plgR o &igor o
facility empfooybtig, eofewsd widm andsrgdryptddol gerdionea médigheod@nmmuni cat i on
interaction. [00024]FlI 3is afloo | an vi of a single floor in a
facility erﬁ&%fwswan 1Sr?é§§r9@e/éﬁlfwﬂed§?éw‘§% rﬁ@mvgﬁ}%éhe-r?qe@v%s conmuni cati on
i nteracti oneomMnRRQEDIFIE Flrthes, @ tHN bk cdh@@b@muiitatinfdeide, @F botAf or mati on
utilizing a systemfor analyzing a near-field conmmunication interaction.
[00026] Fi G Cogimuicgtipn driccticayiaimerthainfaragali o s e T M thel i zi ng a
system for gaghyzbRer @rRedbufd kil FQIPIALE & rhiRihitbei&Gd on. [00027] FI G 5A
is an illustration of a valid near-field I'ink between near-field

10 Additionally, the communication devices may also elect to store the interaction

information and download/transmit the interaction information at a later time.

Brief Description of the Drawings
[00022] FIG. 1 is schematic view of a system for analyzing a near-field
15 communication interaction.
[00023] FIG. 2 is a multi-floor view of a facility employing a system for
analyzing a near-field communication interaction.
[00024] 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.
[00026] FIG. 5 is a block diagram of a flow of information utilizing a system
for analyzing a near-field communication interaction.
[00027] FIG. 5A is an illustration of a valid near-field link between near-field
25  communication devices.
[00028] FIG. 5B is an illustration of a valid near-field link between near-field
communication devices.
[00029] FIG. 5C is an illustration of a valid near-field link between near-field

communication devices.



25comuni cation devices. [00028]FIG 5B is an illustration of a valid
near-field |ink between near-field communication devices. [00029]FIG 5C is
an il lustwetoomisfica valid near-field |ink between near PCraisdoioonmuni cati on
devices. WD 2011/035216PCT/ US2010/ 048413 8 [00030]FIG 6 is an
illustration of a failed near-field |link between near-field comruni cati on
devi ces due to a distance between near-field communi cati on devi ces.
[00031]FIG 6Ais an illustration of a failed near-field |ink between
near-field comuni cati on devi ces due to a di stance between near-field
comuni cation devices. 5[00032]FIG 6B is an illustration of a failed
near-fi el d [0D03O] bet WEER tnean Hiuptedtidn oDafailed weat-fiold lidk beteesn whaefitld a di st ance

bet ween near-fiel d.comuni catian.devices. [000 FIG 7.1 f.l ow chart of
o rethod oSy SAATHAL 8 AR b8 Recn SR Eorfipurfedip Bl O80T 1 &
8 is a plan00dxaw of A&IG.icdentn illus@dtioonf b &ilge neofitki link bgtwaed feac-finiduni cat i on

devi ce. Best Mbde or rryi Qut, The | nvention [ 00035] As .shown in
LGS, 13, Ut (e Qi g B C e S e A SPRRI g (S Ganer al Iy
desi gnated [90032The Sy8t.&m iSan iikisteapalbf faiitd analiyidiling barveemier-aeldi on
15bet ween obj ects, .i ndi vi dgal s 58 and()or ol:g' ecttﬁ 100. The system 50
preferably communication devices due to a distance between niear-field communication devices.

[00033] FIG. 7 is a flow chart of a method for analyzing a near-field

communication 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

15  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 Wireless 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 facility 70 such as a
business office, factory, home, hospital and/or government agency building. The
system 50 is preferably utilized to track and locate various resources (including
persons) positioned throughout the facility 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



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

| east onewOnbowasstison engi ne 65. The sensors 55 form a meShuSaebmarsks f or
receiving signals fromthe near-fiel d9conmuni cati on devices 59 and tags 60.
One exanpl e of the conponents of the 20system 50 is disclosed in U S

Pat ent Nunber 7197326, for a Wreless Position Location And Tracki ng
System which is hereby incorporated by reference in its entirety. A nore
specific exanple of the sensors 55 is disclosed in U S. Patent Nunber
7324824, for a Plug-In Network Appliance, which is hereby incorporated by
r ef er ence iungnatssirertdivadtby. sei®bfsG0@86]idited tisyeghem thOfacdityptef er abl y enpl oyed at
a facility suc busi ness_ pffice, f.actory,. h hospi tal. and/ or
qovernment AN e BentT bR 000 bifuy EE Bityies SRt Febdn o r ack
and | ocat e yandowsdhes oudymesic(mannkilaidifesp eigadn sk rgesied bphedetshisdighout t he

facility 70 in. t I -field i gat i ti . Th
near -1 1 o1 o Repiegist Bise T BEEDRs P85 P ooty BRI b Bt DBERT | muousl y
transm ts si @@tE&mmimicatioh @ehaéeR Soaneegd 6018 adyidkeso ndadshesn tW\Be

2011/ 035216PCT/ US2010/ 049413 9 signal s are received hy nsors 55
posi ti oned @%{@ﬁmgmﬁﬁg %aéﬁf}sm%%}?ab 0 SEARSIRIf (P l,dg?ﬁ the§85950 and

near-fiel d oORERIGALOMARY LGES 55 b hRRSIEN orkifgtRbsud] Aradnfig@i@dase ad- hoc or
dynam ¢ manner, and these signals are received b%the sensors 55 positioned

t hr oughout Qiige percin g rrferred enpppdinacap adragsmission Masps nt fiemdat a from t he near -

Sfield comunkealibeBisdRM & se oA f?o%g§b§%§t5_@. RikhdtRe8, PRadsBissohansm ssi on
to the information engine 65. If a sensor is unable'to transmt to a

bridge Hb, it mntfemsgrangsissiay disiapgegmaing BomHottnerenyenswrs H5amaa mesh
network foryfipest Uahe ihfo%ﬂétmnseﬁlglgg 63 Brefordbiy ABEnRRisly bR Pl &lRiLBHs

enbodi ment, a transm ssion nay be sent froma transm ssion di stance of six
sensors 55 fromtheandsh pefgyerisiormey yethpseniored yyvia thetbrigaesrpiosonesmingdthe sent from a

transm ssio I ing.fromft f a bridge
6. The 1t e eRp A IEDAN Bkl £ital- B0 Lt TESOS Cardie LEAER,
transm ssi oH¥ bearoy 4 the 6¢reghin et fachity 7o e chfdyynatibreengerdOpsoctSevtha t he

bri dges, 56 caoncernin (g%ﬁle novenent | gglcﬁe{%%ao%gl_t%enlgoesgroi{l@ng e%ﬁlnoeﬁ‘lﬁ field

; . tfansmissions 8 SENSOIS af ‘ Q;1
conmmunil cat1 on evl ce an or evl ces earll ag W in the

facility 70objchepdrstneSeratarap a@oayiedl cﬁﬁ?rmrrﬁnae'mda@/idem ot bhjeandid ssi ons f rom
e oo SR SR eSS 5 PO SRR ek 1S St
of the objects is preferably displayed on an image of a floor plan of the facility 70, 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 used 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 objects 100 within the facility 70.
[00037] As shown in FIG. 1, the system 50 utilizes sensors 55 to 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 one 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 wireless

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



bearing a tag 60, within the facility 70. The real-tinme |ocation
information for each of the objects is preferably displayed on an i nage of
a floor pwerroofosshie facility 70, or if the facility 70 Rras/usaémviopdses f| oors,
then on the floor plan i mages of the Ml oors of the 20facility 70. The fl oor
pl an i mage may be used with a graphical user interface of a conputer,
personal digital assistant, or the |like so that an individual of the
facility 70 is able to quickly locate objects 100 within the facility 70.

[ 00037] As shown in FIG 1, the system50 utilizes sensors 55 to nonitor and
identify the real-tinme position of individuals bearing or integrated with
25comruni calridges iﬁefmir cestudQraniinpsigetshe mfd@Hatidn qng'mf: éﬁ a}ﬁhq/infdrmeﬂicels sly

conmuni cat e Wlt r i s vvlth an

i nformati onenélr?ﬁl ne %fe{a%{rgﬁocahe% TV S’le%sh%%ﬁltri: ec qaol% 66 Vi g’astt Isntayone bri dge
56, such aSald]mihdmad)ffmetﬂm‘enmmuengmmi aotestlowh.S. Patent Nunber 7324824 for

a Plug-1In k Applian ear-field nmuni cat . on, devi.ces 59 and
fags 80 pr PO, ¥ P SeFeg e D88 bt Rt P B M RS Kfer ved by the
sensors 3558pr€f;era‘hhfi (@)hrateb@ﬂl dhioa Msge borﬁmgmait&ntfﬁrma’t/@ magnetlc 1nduct10n

2011/ 035216 USZ 4941 for sion to the
i nf or mat i onéD %H?é?g%ﬁz é‘?igY‘ gg II?%)cat ed
on-site at i@, Eﬁpprlefeiayslyﬁwabiﬁ@awuﬂess 258@11@31@ @mee%}ldrwy p’a\bﬁ@aﬂe@m@de an

of f-site informtion engi ne 65, not. shown. ]In a preferred

embodi ment , kiloRis I?Féé‘FCOP‘ileITBeWﬂ?%lﬁﬁif%ﬁlaﬂlé9¥eéféa'%391%%f*@a§bl y operates at

a short rangp 16YMRRK&3hE A8k HRIRnni ABRANEY e 5) ARY 6hdrRls usiiehz, <125kHz,
125kHz RFID, 13.56 Mz, 433MHz, 433 Mz RFID, and 900MHz RFID, and

pref er a) y mediam spnge emmupieation farnms 6T e masiim BngeeonBEHGHHOB ForalsaBX| mat el v
426 kil obi tig.p&f zﬁ%ﬁ”ﬁwﬁ%@ﬂﬁ'ﬁi@ﬁ@dﬂ@ 1dwPETRly, WFPL&L-SH@B! vy | EEE

St andard 802.15.4. Further, the near-fiel communi cati on device 59 al so
oper at es usWiig, Téltm))unédlildﬂrliifrﬁ@dg@n@@mﬁﬂjmné@l’ma@nﬂmﬁ? Aatled iTilee peetdicntm r ange

conmuni cat | é}{‘wﬁﬂf\e}v&%}nﬁ %{At LRG!S u%icé#q@%ﬂ Tirs- dydhided %Hﬁ@%@ v ener gy,

W Fi, Low power rasoun communi cat ion Formats. Those
skilled in dlhs:opealtd spefitof the proagrt hnmmmgﬁmzmeﬂhmramgehemnumwm cation

formats j3ray. fP tarc's llowstﬁenea Rty nIurnocg‘Elotnhqef *Sccgg? anqnusncaf thtil the present
|nvent|on um range conmuni Ca g ormaot SO a |O %

near-field aeosmwﬁtoaﬁanmntﬂemcoenﬁl%rtmtmnmmm cate with the sensors 55 to

transmt in tion.info 039 ferred enb0|ment the ta
60 prefer ab[fOS(S@j an Smh{ %prgﬁ}rrg%pggodn[nent tﬁ lag%o pre@ergbly transmits a ra 9

frequency signal of approximately 2.48 GigaHertz (“GHz”). The tags 60 may be
constructed with an asset theft protection system such as disclosed in Baranowski et
20  al., U.S. Patent Number 7443297 for a Wireless Tracking System And Method With
Optical Tag Removal Detection, which is hereby incorporated by reference in its
entirety. The tags 60 and near-field communication devices 59 may be designed to
avoid multipath errors such as disclosed in Nierenberg ef al., U.S. Patent Number
7504928 for a Wireless Tracking System And Method Utilizing Tags With Variable
25  Power Level Transmissions, and Caliri et al., U.S. Patent Publication Number
2008/0012767 for a Wireless Tracking System And Method With Multipath Error
Mitigation, both of which are hereby incorporated by reference in their entireties.
[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 each room 90 accessible through a door 85.  Positioned throughout the



frequency signal of approximately 2.48 G gaHertz ("GHz"). The tags 60 may
be constructed with an asset theft protection systemsuch as disclosed in
Bar anowskwoen11a3s5ak. , U U. S. Pat ent Nunber 7443297 for aPdifrisk@ss49inzacki ng
System And Method Wth Optical Tag Rertoval Detection, which is hereby
incorporated by reference in its entirety. The tags 60 and near-field
communi cati on devices 59 nay be designed to avoid nultipath errors such as
disclosed in N erenberg et al.,U U S. Patent Nunber 7504928 for a Wrel ess
Tracki ng System And Method Utilizing Tags Wth Vari abl e 25Power Level
Transm ssions, and Caliri et al., U S. Patent Publication Nunber

2008/ 001276ﬁcitityr70aarwenedre§a dl'foaolkthinglgMtrgﬂerGtomnmt@dtic\NdehiCMﬂ& i path Error

M tigation, th her nco ference in their
entireti es.a"% fg]a,&%c eﬁ%\ﬁﬁo b&Y ZA%J%IO agscoi ﬁ?‘x‘fvy Oféeclegm&epl cted as a
hospi tal . Tiashacibhd frgm 7 Sbl&Srsrﬁﬁlfbn fpfv&rdmg)@rthe infameationkmgme b 0Bor 75a, 75b
and 75c has nultiple roo 309 th each roam.9Q accessi bl e through a
door '35, | PogtPrsrBafokt B Rondm netmwp S TapeS R TeS5 Siiadans 11
facilitys 70556 IseAsian S sﬁ@&y@odrﬁ)ﬁnc&bé ading gidcaaod, Reschfit OFargioankitni cat i on
devices 59 and fags. 60 att | e or objects. A brjd 56 is al so
shown for rﬁzﬂépﬁrﬁ@mrﬂaﬁ%&@}a 455 1Y Tealian By RSBHngdhs dirattoB Mgl ng to the
i nf or mat i oninRRGHHE tRSIcvicey 100%aMRIdEthe a&aﬁs&immhd iftefak@n Qurgbe tiyst em 50
deternines that individuals 58a, 58b and 558c .are located in.a sur gery room

and are usi MgV eRPGEO piRe Ingfidugls;S8 <%Psglhkygisealcakprﬁp ropid apghdditingel on engi ne
65 anal yzesgtidg i nteraction by nonitoring the duration of the interaction,
the devices 100 utilized, the location of the interaction gsur ery), the

previ oul) | 0989416n of IpREothesgrymRleab Shoser ip Fish Mdyviduaks 838 |an<b %p roon) and
addi ti onal atr@fo%&’t@@m a]ﬂ%llgrggz}gr&th Qn@ﬁghﬁﬁé ﬁ?é@lwlogjec%tﬁﬁloa‘f\ﬁcﬁeﬁ tf G 3,

i ndi viduals 58a, 58b and 58c are located in a patient's room and are using
a medi cal o@ﬂcewhlcwstarpaawtatma@hwnﬂa@l BOoexample.chdivigual 5§atslaemtle%n| toring

unit. Int %ﬁlv%%?%{) & uﬁlﬁ}?i' %h A RhndRB8ua S8 Eﬁﬁu’sé? e defidfify dual 58b I's a
physi cian, and 1n i I'S @ nurse. The near-field communication
devi ce 59 ofoneaglicaiiodieyicep&lof B8 ind8tuah Ath, 5rarcditruomoaniegeswitththt he
15  other near-field communication devices 59 using a short range communication format
as discussed above. In such a situation, each near-field communication device 59
registers the short range beacons transmitted by other near-field communication
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-field communication devices 59
transfer interaction information to at least 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 engine 65
analyzes the near-field communication interaction information received by the sensor
25 55 by monitoring the duration of the near-field communication 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
engine 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



150t her near-field communi cation devices 59 using a short range

comuni cation format as di scussed above. In such a situation, each

near - f i elwocommssiieat i on devi ce 59 registers the short Pramgs2i6acEIns
transmtted by other near-field conmuiti cati on devices 59. Additionally,
interaction information may be transferred between the near-field

communi cati on devices 59 using a nediumrange communi cation format as

20di scussed above. Further, one, two or all of the near-field comunication
devices 59 transfer interaction information to at | east one sensor 55 using
a nmedi um range comruni cation format. The sensor 55 then transmts the
interacti onneitwnclirblamhthb@)perat@nalis senfoch nmthemtheesigd: n’fehﬁﬁthpmemmry using a
mesh net Wortﬁos p‘ﬁec‘l m tﬁr ng"ﬁrlle%P ar‘ta wgl rre]:ceo %15ze n trat %arcﬁ}%cture oeé
conmuni cati on i Nt &r acti o recelve £ SReGr 12555 by

noni tori ng dykemdriatdtarcantto tim aneahysiaaetietinmhmmtmh irdornianber acti on, the

obj ects 100 ut| iz i on . ear ni cati on

"nt er act i o DT B srst G, i it Pyt sPERULbt Birtel SPRRRRaNS ! dual s 58
and addi3 i cinfrmb@dtfamsan diject i 00 m‘chrastacnmef@mm &lrapioed, amabifyrmusies this data
to generate billing, infor for the tient 00042]1FIG_4 illustrates
a pref er r e SVIEHS ade divg ual ﬁg e Sy ielggomeg %"é‘é’?ﬁ% I$SR pur poses, the
i nf or mat i oneqRipthdRNE badig 3k 60 Qtdrilizable &iﬁqmendﬁ)oefbeirh@ ste¥¥zable tags

2011/ 035216PCT/ US2010/ 049413 12 network and the operations is. set forth on
the ot her stlandhe tike hdesaaption afsirElaple RgG8@ndrisiere fquwid ihealged’t i nent art
wi Il recognize § patentM@ntbdr HB’%O&@F&%?JI&E"T%&%&B&&J Akd\GeBySWem 50 i s not
meant to limt any physical relationship between information providers and
oper at i bhs. Extignedempergtyre Refisiard lizd. wHghdvhdrebyyacorposgirdley ipfernee Hdtsessi ng

i nf or Mt i Ofhfd OMARBNBIeEGHoidP0r SUSHizAo BieBTRYLEInfE il APRERH{ Ons. The

i nformation providers include iIndividuals t hat wear near-f
conmuni cat i dn/-deévi Beent 5ambeqliopirfor H’G@@Sé‘n@f&¢1ﬂl'rgggy‘6fa’gs4n6@46ﬂwtdé?qu i zabl e

eaui prent 100b RTINS, ShEh haah! e gRe o ARG R dlieny A deseri pti on of

sterilizable tags systemr's 1ri . S. Pat ent
Nunmber 7636014kge ﬁ(» pctyNily aell igtsgnclirac kdtwepnShsnéimmaAneh (ivetitiosland/ dphratiGnsExt r eme

Tenper at ur Si St ant Ta I. h b  necor oratgg reference inits
entiret ;§J ,ebﬁ%?t rldge decsocn?rln l‘f%ﬁlof)rma%o gort:ﬁ %lnzaB}a IOI?%némé’ system is found
i n PerKkins ehlyats. thdjnﬁ)rmﬁ’ﬁxtrﬁntdetbhmbean 1ﬁ%ﬁabﬂ&41nfcﬁmawmelt\e®s indivddialsng Syst em

And Met hod | bl b ted by
rgferencg i Oirlctg SIHI @é@ngﬁrﬁ%}e%@r?@leﬁ%{frfﬁ%g y%ﬂkglﬁﬁi&%?rgg ebet ween t he
i nf or mat i onotfdr@vdptiRtisusaristefRrdaticans.

[00043] A block diagram of a system utilizing 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 network to a bridge 56 for further
transmission to an information processing engine 65.
[00044] FIGS. 5A, 5B and 5C illustrate a valid near field communication link

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



15 The bridge 56 conmuni cates information to the information engi ne 65

whi ch anal yzes the information to determ ne an interaction information

bet ween iwai2oiidsadis f or access through an enterprise | oealr/tseaa/omatiswor k for
di splay on conputers 66 or other graptdi cal user interface devices. [00043] A
bl ock diagram of a systemutilizing near-field communication is
20illustrated in FIG 5. In FIG 5, two individuals 58a and 58b are in
proximty in order to "mash-up" and have a valid near-field conmunication
interaction with each individual's near-field comunicati on devices 59a and
59b using a short range comruni cation format as di scussed above. A signal
is transm tatlerdda‘terrmmedrdistmte dftvech othigryd dlsﬂaiscslatﬁBanéaubly:ﬁmwliﬁmnccaiSit@n devi ce
59a to a SENRRY eters 0 Iess MCF;i‘%ret%raﬁonlke%Sa pqwﬁlcal%oucgb ween dm g gnge

communi cat i on form usse contains information
pertai ni ng fidd tchmnmﬁeanoﬁ deticks ¢ Baaminingcath pmxmntyeaﬂlawt fcmmowai’mavm@nsor 55
transmts the nal thro t he h net rktoa e for further
tranem soi oneaha P AR St e bR et R S B Bectop SBGeeI R 84 S em
and 5C id | uBbriak ﬁmﬁmvladnhcﬁimﬂHaﬂlefnbamﬂéldmmmmicﬁﬁéﬂ mlcblss\kve&()towlanmht occurs
when the two, near- fl%/gQC'o ii} %&ﬁf s 59a and 59b are within W)
2011/ 0352168 e KA sigh 0i§ ‘Eﬁ BG RYEHEDSHPPEACh ot her (d <
d isol at ed)woltd 8¢ eabl. yTRQSKilks fnaReat Wil %&anfz@ﬂ{at e 6H Al nbfFEld MoSt
preferably there is a physi cal touch between the two near field

comuni cat | GHIeENGaHEC evnéc?&w&@ thepere proxgahiavirearinghguip fordstler savi ngs
since the tyansibssi on field for each of the near field conmunication
devices 59a and 559b is a mnimal amount. If the near_ field conmunication

device Hb wWéP@ o t r HHsHi0 OArgnchep dlusiyase emmnspepnig ngasefiledr BLUETOOTH si gnal
then the powm&%ﬁ&mﬁu QH tMQM!uQné?lemQrt@é‘h@arr ﬁeﬂi‘l%ﬁmﬁ!ﬁic'ah@iﬂde‘vf&est&’% art will

recogni ze that the tag 6 near communi cation device 59 may be the
same physi cad Sqegicaet Wiﬂtllh a@rqdé‘f@ffmlrl;fd dlﬁiﬁnob@tf pachppicr ¢lat ¢ sakted) 0] 00045] FI GS.

6, 0 and OBl bushial R0 unsURGERAULARAL flafh SAEHNLEANL D Link. 11

this situation near d communi cation devi ces a and 59b are
not wit hi n mapfiddetremmiceidn ditgbetiwoe Tofs, eanhhwmigh ére nta- ﬁveldj i sol at ed).

Pref er a{% y’cotmr}l?ungl ta‘n%leces 9a and%?l;t) Qr%rt]ra%lernnlttﬁ%nltglna teeroﬁs the 1n(§1V1(c:1 a situati on,

there is no near com*run cation intera us, even Pﬂough t he
near-field Sl%andrﬁ%menre afol farmpae w deest HBacandgimdboanie dthamsariftetd ng signal
beacons, t hceorrllrrrlluqllw\étlon gewce 59.
[00046] A method 300 utilizing near field communication is shown in FIG. 7.
At block 302, a sensor 55 senses for a near field communication interaction (“mash-
20  up”) between at least two near-field communication devices 59. At a decision block
303, if no near field communication interaction is detected, then the sensor 55
continues to search for a near field communication interaction at block 302.
However, if a near ficld 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 field 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 transmitting at the medium range communication

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



58a and 58b are too far apart to detect a beacon signal fromthe other
near-field comruni cati on device 59. [00046] A nethod 300 utilizing near
field cormorooiassze i s shown in FIG 7. At block 302, aPsEmseo10h43IENSES
for a near field conmunication interagti on ("mash- 20 up") between at | east
two near-field communi cati on devices 59. At a decision block 303, if no
near field communication interaction is detected, then the sensor 55
continues to search for a near field comruni cation interaction at bl ock
302. However, if a near field comrunication interaction is detected by the
sensor 55 at decision block 303, the near field conmunication interaction

i s recor dedtrascadmeoc KTh8 dwer2Sgx provales pdvoe ko BOBomplacats HhHthe népe-frblar fi el d
communi cat | g ASERALHLRN & ALRBRTLIL S QVEr, LAC RS RN WARK o [ 00047] The
near-field conmuni cation 3ev|ce prg?eraﬁ?ypln@lﬁaés a mcrocontroller, a
first transloasiver A @g 60 pafisahly hdsnlge @ameich@pateots tand gngercaithamdacétlidon f or mat ,

a second transcei.ver for transmtting.at .t medi um r ange communi cati on 30
Formend ARG S s SRR b g S Phert it TR B2 i GO ane et ¢ od

t hr ough 1 hemed¥on 240%3 £OBHRAICRCT 8452010/ 049413 14 transcei vers. The power
supply provi power to the onents_of the near-field. commnication
devi ce 59. (5458&” th@sé%%bﬁgﬁgs 4P Wepifigetenprdge i‘gln’tsﬁfeﬁ"égﬂwtflfﬁeﬂ a housi ng.
A tag 60 prefeusiryfohabeatigldeamuaRIRANRICS SARM a pEiHEL T Ritdhativllg, near-fiel d
comuni cati on  device 59 except the tag 60 preferably only operates using

the 5 medi ufif KsRgEcatiombadas L4t i 81 nedriisd copppbeBPAdedtso’n in FIG 8, an

identi ficatfpgmopadge gk dniboBinRheiRBkY-#id tdnfRshi@sioRintdtRiRh s for a
near-field comunication device 59 for a person 58. Alternatively, the
i dent i f 1&atwtdirchiadqydentipptejadepgeofpaigpr-figld comupnpaiion datiso fgedces 169,

[00049] I N Of ¢ &R} BEMombifAGoM&AT cofpdp@lef! M%@%&QQ phlRlaaFdal N 15 10

utilized to authenticate a bearer of a near- comuni cation device 59
for access thefagility, eaeadicatien &wey ora radedisneem.ohorskample owpudiedual 38 di cal

equi prent, @eaﬁﬁgotfggﬁéa?%e?cirﬁ%gmﬂfni&ﬁ& IQg! Egﬁyas%@%igﬁﬁ‘h&@&lb ﬁ@rs%ﬁa%‘@%ris or a

patient's room~ For exanp an 1 ndivi earing t near-field
conmuni cat i gmtekbadcese toPpatentds pPhymshrongr wadfitid eophysicgicannt&@ctian gr ant ed

access [0 a, Al hepich OB IGAUA0CRBERE uLi Ok e GRRTPRLGRL | gk Nt er act i on
15With & near-1iel d communi cation devi ce g on"&ardoor “61 the patient's
room | n onsampknbk eatichhies paidhéyndonhapuadistaghingd thomickiigotiscedissedse and t he

SECN R MR S N N T N
conmruni cat i [@0030Nt er att amdkhet Smbodiment, the near-field communication interaction is
utilized to track proper hand washing at a hospital. In this example, a near-field
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 of a
near field device 59 sterilizes his/her hands at the station, the interaction of the near-
field 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.



utilized to track proper hand washing at a hospital. In this exanple, a
near-field 20device 59 is positioned near a hand washing station for
steriliziwg2bogpsiial personal prior to surgery or siml acTaseoceduwses t hat
require sterilization. Wien a bearer 5f a near field device 59 sterilizes
hi s/ her hands at the station, the interaction of the near-field devices 59
is recorded and transmtted to a sensor 55 for recordation at an
information engine 65. In this nmanner, the hospital has a record to
denonstrate that 25proper sterilization was performed prior to surgery or
simlar procedure requiring sterilization. WO 2011/035216PCT/ US2010/ 049413
15 d ains 1. Asystemutilizing nédamsfield communications, the system
conpri si ng: a mesh network conprising a plurality of plug-in
sensors | ocated ARyderh@6liihd Moar-BelRlcbhAluhiMiond], (REFLehiBhgriGRgMuUNI cati on

devi ces, each of t%e plurality of 5near-field communication devices
comprising a transceiver,Lor. Af ansherting, Lt ek action, datachrom,one
near-field comuni cath O déViCe Y BNGERET “ hedr P &l d"cohini cat’i on devi ce
when t he neé&ilfty;al pdureliynoiindae-ditideomdevicetas dreespedchiofitha ppiraddgtver m ned

di st ance _of eaﬁh1 t her, .and $ transceiver for tra snithquia signal to at

| east oné of Y E’dg“loﬂ}né‘}ni“iaf}o% SVERU RS D AL BRIV BRI onpr i si ng t he

i nteracti oninkédaion daddropOsietne @fidhfcddh@iicattgl d@ficel to bR heRFieRNJi Ne i n
communi cation with the mesh network, the informatjon engine processing the
i nt er act i on CHRPANEHIN ISEFE VR hyn@hafigld commanicalind deyicesaiy XERBAdi ng to cl ai m

1 wherein t BRdaemiindd @ltshcs OMPdRLERE hftla Bdiscei G MR f8SitthgAUEAEIo @f Previ ous
i nteractions between the near-field comrunjcation 15devices within a

pr edet er mi n&@stongel theplugdity ofplugrieensgis; Bavighd SPAPHYNE Be H1UPHP wherein a

bearer qf aqneahd pdsfloding AFUHIGAABMABY bifnd if cehmbfRRlonE BE a medi cal
professional, a patient, an asset, an object, an area of the facility, or a

host for a magh network, thydorsipserepneatcdueagising thoingragtipn datyisk ei n t he
i nteraction daf;lSipsed to

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

15 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
20  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.

5. The system according to claim 1 wherein the interaction data comprises at
least one of or a combination of a previous location of the first bearer, a previous
25  location of the second bearer, a current location of the first bearer, a current location

of the second bearer, and a number of other objects located near the interaction.



20aut henticate a user for access to at |east one of or a conbination of a
conputer, a nedical equipnent, a protected area of the facility, a

medi cat i oNnOdnaveBs2160r a patient's room 5. The system actasdom@444e3 cl ai m 1
wherein the interaction data conprise® at | east one of or a conbination of
a previous location of the first bearer, a previous 25l ocation of the
second bearer, a current |ocation of the first bearer, a current |ocation
of the second bearer, and a nunber of other objects |ocated near the
interaction. WD 2011/035216PCT/ US2010/ 049413 16 6. A nmethod utili zing
near-field conmuni cations, the nethod conprising: sensing for a near-field
comuni cat i 6n i nAenciptdiwihizing eear ffiglduymanuneatiorsi Bk chethodaumprisatyg: on

i nteraction; recordi ng data concerning the near-field

conmuni cati on interaq&hgﬂg@;a@@&ﬂkga§hngﬂgmqkiﬁ@nkﬁ&gracting near-field
conmuni cation device; an transmtting the data concerning the

near-field connunicatiog.interagtion over a nmesh network. 7. The met hod
. . veritying a near-field commuiiication, itgraction. .
according to claim®6 Whet & ' Ehe s hetiory conprises a plurality of
plug-in sensors. 108. The nethod according to claim6 wherein the data
concer ni ng t he near - fle@irding datprepiiceraig de neatBeld epwrnipaiop ieraetiontéd to an

| nf or mat on ,eagk B 1A iIRGASARSAG RGP ALoA ng Lo claim 6

wherein the near-fie comuni cati on data conprises a nunber of previous
i nteractions between the near-field conmu icatigquevices wWthin a

predet ernmined time pdfargnitingshydai capeerame thsnegaidd RYRPRYCABusi ness

rel ati onshi phthednvaenerdandésiinedalls wthin a facility, the system conpri sing:
a plurality of first near-field conmunication devices, each of the

plurality of Tirsfe A&RT IdoGlifheGORMMG GALLAMIRUHGRRVIRYMSRERr er of the

near-field
plurality of plug-in sensors.
10 8. The method according to claim 6 wherein the data concerning the near-field

communication interaction is transmitted to an information engine for processing.

0. The method according to claim 6 wherein the near-field communication data
comprises a number of previous interactions between the near-field communication

devices within a predetermined time period.

15 10. A system for determining a business relationship between individuals within

a facility, the system comprising:

a plurality of first near-field communication devices, each of the
plurality of first near-field communication devices having bearer of the near-field
communication device; a plurality of second near-field communication devices, each

20 of the plurality of second near-field communication devices representing an object; a
mesh network comprising a plurality of plug-in sensors located within the facility;
and an information engine in communication with the mesh network, the
information engine obtaining data on a near-field communication interaction
between either plurality of first near-field communication devices or at least one first

25  near-field communication devices and a second object, the near-field



comuni cation device; a plurality of second near-field comunication

devi ces, each 20of the plurality of second near-field communication devices
repr esentwogonamsstipect ; a nesh network conprising a pl uralriusgoiofo4ghizig- i n
sensors located within the facility; ®nd an information engine in

comuni cation with the nesh network, the information engi ne obtaining data
on a near-field communication interaction between either plurality of first
near-field comuni cation devices or at |east one first 25near-field

comuni cati on devices and a second object, the near-field WO

2011/ 035216PCT/ US2010/ 049413 17 communi cation interaction conprising a

posi ti on | ocanmomcgiontiktera¢tnimepaptisiona pesdica lohatiat ofohe wferdchien amlteer act i on.

11. The systgn&g&g&ﬂﬁ;ﬁ%nkgo§lain110 wherein the second object is fixed or
nobil e. 512.The systemaccording to claim10 wherein the near-field

communi cation data conprises a nunber of previous interactions between the
near-field ébmuhhcasicorcersding esclaimtli9iwhezeipthe decoad aRipé fixeder per i od. 13.
The system aggpcding to claim 10 wherein a bearer of a near-field

conmmuni cation device is at | east one of a medical professional, a patient,

an asset, 10an ohject, an area of .t faci.ljty, host . f ar tag. 14.
The-syst 8m decor by b Erafife e wiapar v fsdp el oot et o

i nt er act i on ceXpHNeSa Wiaber bhgretioay infek2etichs bofeuh the atiroitl denm@stcadibe Wi thin a
predeternined,dist@nce of each ot her. 15. The system according to claim

14 wher ei n ORES PEUE BPTRISHEREA §M5REEoY-s | ess 15than one meter. 16. The

system according to claim 10 wherein each of the plurality of second
near-field é¢dmuihcaticoncdeding esclomnirwisesn abeaRirleDa herg-fieblr t racki ng of each
of the obj e%zt)nslm\lllmﬁit amon texblge ifs%tclieésittgé of a e]dz ‘al Trb)Fe s,sié/nsaE & ILaS %.I{’l%i 30 to claim10
wherei n t he near- |ePg comminicatTon “207 nt'eP acty R d&fa - dr fher conprises a
nunber ab peeuvbjottsan andaeif dct thaliy, hethaseir 4fag. first person and the second
person within a predeterm ned tinme period.

14. The system according to claim 10 wherein a near-field communication
interaction occurs when the near-field communication devices are within a

predetermined distance of each other.

15. The system according to claim 14 wherein the predetermined distance is less

15  than one meter.

16. The system according to claim 10 wherein each of the plurality of second
near-field communication devices comprises an RIFD tag for tracking of each of the

objects within the facility.

17. The system according to claim 10 wherein the near-field communication
20  interaction data further comprises a number of previous interactions between the

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

18. The system according to claim 10 wherein each of the first plurality of near-
field communication devices is mounted on a corresponding identification card or is

an identification card.

25



18. The system according to claim 10 wherein each of the first plurality of
near-field comruni cati on devices is nounted on a correspondi ng

i dentificwoizon/ssaid or is an identification card. W) PCT/US2010/049413

2011/ 035216PCT/ US2010/ 049413 18 19. 1Bhe system according to claim 10
wherein the near-field comunication interaction data further conprises at

| east one of or a conbination of a previous location of the first object, a
current location of the first object, a previous |ocation of the second
object, a current |ocation of the second object, and the nunber of other
50bj ects | ocated near the interaction. 20. The system according to claim
10 wherein tlhe f &l dystem aceording osghaimal0. wheRdn thA npatflebcohonungdetier m ni ng a

busi ness r eIin ériac 153 Iatg ﬁ?rﬁ;[e\r/vceoeng] r{stda{tYéadtuo%le 3f g\rli at c%imrt])i aatifna gfl al irg\Xd)ust he met hod
conpri si ng: Qransnlftlng a S|gné1 roma fi''st near-field
comuni cat i dreatiemifele b0t hatecht Wicktivnaoftlierfatt opgrs @previous location

near- 11 ol'd CoORCRAETR AayeRdodEobe bt iR D SCbe AimperLgRe" * =%

det er m nkng objoat loaatb@adar fhieehteragmuni cati on i nteraction is occurring
between the first person and the second person based on the signal;

15determ ni Bg a ?ﬁ%y@t@ﬁsacéﬂ?ﬁiﬂ {18 AR é{\fﬁ@ f.ifcﬂﬁ tsiarlﬁ)%pi&?rson and the
second person basedon at |ea3t one of a plura |t§ of factors conprising a
position locgation of the interaction, a duratjon of the interaction, a
previ ous | odhti o e 4oL einiRge R HCE P8O P ORRY P g Roithiny previ ous
| ocati on of ,tthielit aRONEhEEEIsRE! Or to the interaction and the nunber of

ot her persons at the interaction. 2022. The nethod according to claim?21

wherein the plurality of factors further co hfes a position designation
. ransml%néra s&gna rom a 1irst near Tield communica, 101% device .
of the first person, a nu previous rnteractions béetween the first

person and tsecisted ot affiest poonyi t hin a predetermned tinme period, and a
position designation of the second person. 23. The nmethod according to claim

21 fur t her ~conpr i _Si ngreée@ﬁf?é b Gignf DO nefour—fféﬂi goﬁhlmﬁniga{tfoﬁtde\ﬂg@dfthf i _el d
conmmuni cation device at a nmesh network established within the facility.
second near-field communication device associated with a second person;

determining that a near-field communication interaction is occurring

between the first person and the second person based on the signal;

15 determining a business relationship between the first person and the
second person based on at least one of a plurality of factors comprising a position
location of the interaction, a duration of the interaction, a previous location of the
first person prior to the interaction, a previous location of the second person prior to

the interaction and the number of other persons at the interaction.

20 22, The method according to claim 21 wherein the plurality of factors further
comprises a position designation of the first person, a number of previous
interactions between the first person and the second person within a predetermined

time period, and a position designation of the second person.

23. The method according to claim 21 further comprising receiving a signal from
25  the first near-field communication device at a mesh network established within the

facility.



WO 2011/ 035216PCT/ US2010/ 049413 19 24. The nethod according to claim21
wherein a near-field communi cation interaction occurs when the near-field
conmmuni cavoaniidsyilees are within ten centinmeters of eacrCotUsRIL0/04053 A
system for determ ning a business rel®@ionship between individuals wthin
5a facility, the system conpri sing: a plurality of near-field
communi cati on devices, each of the plurality of near-field comunication
devi ces associated with an individual person; a plurality of tags, each of
the plurality of tags representing a first object; a nmesh network
conprising a plurality of plug-in sensors |located within the facility; and
an 10 i nf or g4t i ofhencthodadcordogrvrolaint2it whereiniatnhartfivdd eomstumetiomor k, t he

| nformat i on,englng ANA YELNG. B.PEACHhel G SOMMNL CaLL oftyd Al er acti on based
on at | east one or a ﬁiurgll?y o} Fac?Ors conprising a posf&ion | ocati on of
t he i nt er actemimetas dfienelt other. of the interaction, a previous |ocation of the
first person prior to the interaction, and information for a nobile object

wi thin a predet epniaaf B lARios o Afbulin&s kAGRhIRNL A cchahBiGidbdl RiRmL i on.  26.
The system according to cla|n12§ wherein the information engi ne anal yzes

t he near 5f i elf#filgprihdsyseatdoomrisinger action to determine a billing charge for
services of the first person. 27. The system according to claim25 wherein
the facility is a hospiltmlityanthehbfelinvhaficwibh asviedFableofanepyuzbs the
near-field c?nnu?lcatlon Jntenfcllon to deL%{nqu_ne i cal services provided
to a pati ent!near 1eld communication devices associated with an individual person; a

plurality of tags, each of the plurality of tags representing a first object; a mesh

network comprising a plurality of plug-in sensors located within the facility; and an

10  information engine in communication with the mesh network, the information

engine analyzing a near-field communication interaction based on at least one of a

plurality of factors comprising a position location of the interaction, a duration of the

interaction, a previous location of the first person prior to the interaction, and

information for a mobile object within a predetermined distance of the location of

15  the interaction.

26. The system according to claim 25 wherein the information engine analyzes
the near-field communication interaction to determine a billing charge for services

of the first person.

27. The system according to claim 25 wherein the facility is a hospital and the
20  information engine analyzes the near-field communication interaction to determine

medical services provided to a patient.



