Title Wrel ess Tracking System And Met hod For Backhaul O | nformation
(Docket Nunber AWP-026PCT) 5 Technical Field [0001] The present invention is
rel at ed twownrial4ess tracki ng systenms and net hods. More gpedaistiioabi7gs t he
present invention relates to a system and nethod for backhaul i ng

i nformati on over a nesh network. 10Background Art [0002] Real -ti nme 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 cruci al resourﬁ?s can allow a business to operate
nore efficiently and with fewer error 1 However , many busi nesses enpl oy

hundreds 15if not thousangg.el T"ra?cﬁfﬂ%@?ﬁ&n%ﬂdﬁ’[eﬁioﬂ%ﬁ facility, and these
resources need to be accounted for by a central systemthat is user

friendly. [0003] For exanple, i mackhpylgdidafornmediopi tal there are nunerous
shifts of enployees that utildz e.sa i nt. When a new shift
arrives, the ability to qui C{Q%&ﬁ;@g@g@ﬁﬁ@ﬁ% qui pnrent not only results
in a nore efficient use of resources, 20 but also can result in averting a

medi cal energency. Thus, the tracking of nedical equipnment in a hospital is
beconi ng a standard practice. [0004qmisal kigldcki ng of objects in other

facilities Iigogiapi dl yribecaul f.Rideantglo AEOLS TG Lgahen el 11 cl ency. A

typical radio equency ‘1dentification systemi1nc east multiple

t agged obj eah@hodea®loreapeoifivali the prersimiten@onstigoalo,a shrtérh winl @ctR&r focei vers for
receiving the transm ssions fromthe tagged objects, and a processing neans
for anal yzi ryckhpelinginfaupation pywha megh ¥&YAKni ne the | ocations of the tagged

objects W thin a predeterm ned engifi@nRAr

[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
more efficiently and with fewer errors. However, many businesses employ hundreds
15  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
quickly locate medical equipment not only results in a more efficient use of resources,
20  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
includes at least multiple tagged objects, each of which transmits a signal, multiple
25 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.

[0005] Several prior art references discloses various tracking systems.
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[ 0005] Several prior art references discloses various tracking systens. WO
2011/ 044337PCT/ US2010/ 051785 [0006] McKee et al., U. S. Patent Nunmber 6915135
di scl oseswa 28y1914¢387f or det erm ni ng presence, identity amdTase@biosrTsdf
presence in a given area (a table in a restaurant) of an object (tag
attached to a waiter). [0007]Lester, U S. Patent Nunber 3805265 di scl oses a
| ocati on systemthat 5uses |ine-of-sight radiant wave energy for signal
transm ssion. [0008] Schwengler U. S Patent Nunber 7050819, is directed at

th b d f
cormunt cat 1 dPinctt oSk Lot baBatTatper St RS Aof s vesh
net wor k. [RRAFhinERFek ke, iddnfy al@ih@Rion N pR&Ic O 4 6848 arcfl (a6BlOMmES 2

radi of requency systemt hat is 10utilized within a prison and allows for an
i ndi vi dual trestaseant)of ait ddechtagerttaghed &1 aavaticl)s tri ggered by the individual .

00010] zodin oyl S Rat gns, UL SRR IRET P00/ 04 1232, Gl oses

wal | - mrount e ranscel vers confrgured to only
track the | agatlinesof- sxghtaatﬁaeﬂt f)va'irechaatgytfdre@nalutﬂaﬁﬁnﬁﬁsanconnum cation device in
order to conmuni cate 15the |ocation of the self-identifjied wreless

conmmuni cat | &W%&S@%ng@ G- atrst Yumbsy 79%(}8\1/? é%dlgeat@ﬁafége ellemphoo11] Vel ch et
al.,UsS. Pat afl H@@rrfor agrﬁﬁa?ﬂ%?eilg fbn 01P %q%l corﬁhﬁh‘ﬁ!ﬁ aﬁrﬁ{@h&{ | ¢ Moni tor

System And Arc cture An Monitoring Met I scl oses a systens
for noni torlre’@naatpmtﬁlrfmt)n tstvatodus@nahmetmdmal status nonitoring 20devi ce,

h E t |t
i er mod ar yo0Ugy Bt S AR EEN Gl I ahe BT RiteBofs S st st ng
WAN. [ Wlaﬁl-ﬁﬁeﬁ%ﬁin Erisdh anddliSws BabembvNUAREbe 166831ekdr doflar@ iL-0cat i on

System
triggered by the individual.

[00010] Zodnik, U.S. Patent Publication Number 2004/0147232, discloses
wall-mounted (RJ-11 or RJ-45) wireless transceivers configured to only track the
location of a self-identified wireless communication device in order to communicate

15  the location of the self-identified wireless communication device to an emergency
service such as 911.

[00011] Welch et al., U.S. Patent Number 7382247 for a Personal Status
Physiologic Monitor System And Architecture And Related Monitoring Methods,
discloses a systems for monitoring a patient that uses a personal status monitoring

20 device, such as a ECG electrode assembly, which transmits a signal to an
intermediary device, such as a PDA, which transmits to a server using a WLAN.
[00012] Tessier et al., U.S. Patent Number 7403111 for a Location System
Using A First Signal To Gate A Second Signal, discloses an object identifier that
transmits both an IR signal and a RF signal for location determination.

25 [00013] Dempsey et al., , U.S. Patent Number 7053831 for a Location System,
discloses a system which allows for a location to be determined without requiring
precise calculations through use of an object identifier that transmits one identifier
corresponding to an object identifier and a second identifier which is a group

identifier.
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Using A First Signal To Gate A Second Signal, discloses an object
identifier that transmts both an IR signal and a RE signal for |ocation
det er m navpDan11/@53300013] Denpsey et al." U.S. Patent Nunpem/UROGHBMBIMLSS or a
Location System discloses a systemwhich allows for a |location to be
determ ned w thout requiring precise calculations through use of an object
identifier that transmts one identifier corresponding to an object
identifier and a second identifier which is a group identifier.

0S. patont RITbEr 7093886 For At ailiy A Sdﬁ%f%%ééﬁﬁgbﬁﬁéﬁgﬁfe”

Associ ati on AdshagndObp&aAsicRnridi BsiKs MBoQYish BRickifd SGleRsEscResyshem for
recordi ng oéject associ ations based on signals for object identifiers.
(0]

[ 00015] Eagl dorggcoading ehjest assepiasiaps tapggs) ansegnply for Rpisg edendas/ 0250552, for a 5
Combi ned Sh wor k For
Interpersonj?d&gﬁnunﬂggﬁfgﬁgg}%ﬁé%1§§§g&§L%Hg &ﬂE@%ﬁgguses UETOOTH

t echnol ogy iGungrcdaShat Ringa Raéib Netvarrk Aed €ghdun &clephope Diviwadek Foat er per sona
connunlcatlons betmeen |nd|V|duaIs [ 00016] As stated _above, the problemis
i nadequat e rBEBEFene! Goramprieatioys, discloses psysigat that yses BEIETOLIdES such as

nospi tal's. neffhibe hACae i FSRHACERNASRATS ANMRERR:HlonkfifibRe Status of

t he resources age history e resources to enabl e
busi ness |nﬂmmmemdeKMﬂ@0017]SpeC|f|c problens for hospitals include

tracking inf LONs i 0 | to determ ne a source .and other areas or
i vi daal o OERE Tmy Betsibice e redisar Taffaat Baa a8 aPor 11 ng

emer gi ngjpatyGhds Bisidefbetich mo@mm%ee@m@&se feQuffed (a8kdts @nd ‘?‘%Pﬁ) af f ect ed.
Further, for MEDI CARE and ot her insurance providers, hospi s and ot her

medi cal f aciknpvithestatis otithe oesdereas nast nadesstanddle mgellemrx of he e ausets thei r

required careal 18&9%5 théq%?'Ve paynment for such care. The prior art has
failed to prov]J an a%%&ué?e solution to these problens. 20 Summary of the
| nventi on [00017] Specific problems for hospitals include tracking infections in a hospital

to determine a source and other areas or individuals that may be infected. Other

15  problems include spotting emerging patterns of infection and outbreaks to mitigate
those affected. Further, for MEDICARE and other insurance providers, hospitals and
other medical facilities need to demonstrate that patients received their required care
in order to receive payment for such care. The prior art has failed to provide an

adequate solution to these problems.

20
Summary of the Invention
[00018] The present invention provides a solution to transmitting health
information. The present invention utilizes a mesh network that acts to backhaul
information obtained utilizing a healthcare device.
25 [00019] One aspect of the present invention is a system for backhauling health

information over a mesh network. The system includes a plurality of first tags, a
mesh network, and an information engine. Each of the plurality of first tags
represents a first object. The mesh network preferably includes a plurality of plug-in
sensors located within the facility. At least one node in the mesh network operates as

30  healthcare device. The information engine is in communication with the mesh
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[ 00018] The present invention provides a solution to transmtting health
information. The present invention utilizes a nesh network that acts to
backhaul woforimasizon obtained utilizing a healthcare depctaS2@b[o800819] One
aspect of the present invention is a systemfor backhauling health

i nformation over a nesh network. The systemincludes a plurality of first
tags, a nesh network, and an information engi ne. Each of the plurality of
first tags represents a first object. The nmesh network preferably includes
a plurality of plug-in sensors.located within the faciljty. At |east one
node 1 t he "k HEBPRRG I ERLo o e B BE AL psion o or rmt +on
engi ne i s i nfeRmaHitGaldeRr W th the mesh 3 SUBSTI TUTE SHEET ( RULE 26)
network and determ nes a position |ocation of the healthcare device and an
oper ati on of(040R@] heal thedist ebjgevs i@wd of mopzo TinbeajthGasy deytss sdreferably i xed or
nobi |l e. The C Lce i refe e | uid punp,
heart nnnitgpgg%éﬁ?ﬁ%gPldﬁbﬁhﬁ%ﬁéﬁgﬁéfé%@%%%@%ﬁ%ﬁ%@%ﬁ&ﬂgmﬁkggﬁésh net wor k
pref er ablsy rihetesh hanb@k prtdardty fouesmntdimatiedtdnhibanelttdeyvd &eict @ 2 pr edet er m ned
destination. The nmesh network preferabl tran?nits dat a relgted to who

accessed t hdTHBiEMAea B érél_e sl network prefsap NENGHK W EREH&bI y transmits
data rel at eq)vﬁo%c&géé’d Eﬂé%'@alﬂa!c'ﬂ@ d#ﬁceh%{t.t TREL N Selldf dgr%faﬁgltfaitﬁ%gﬁ d&@Q be

serviced. The nesh network preferably transmts tar to what type
of cheni cal gelaeéto nwirneh lithehelaft bbforrtke dbeice aeeds Hie seresbd. Akt moshk pr ef erabl y

transmts data related to the status, of .the device. The.nesh network
e eraby Qe ity it Bl R Ryl o R T TS co The

heal t hcage dgMinese BRI TADMYHARETRE FiSfefBlyariihi® EBVEIGRd Whd\dat@Ng Of
ultrasound, infrared and radi o frequency nmedium [00021] Anot her aspect of

t he present thadesieei dhe meshagtvernhptsedlyaseidea diymwde npgradss fosthe wi de real -ti me

I [ , L.ncl I | i f_ £ d h
ot wor k. EadRORt A dpERel s BeRrath oty Bk TS Sl R 0b et The

mesh net wor knp Bllkdesndainkrhidll ahd Yo RéqueRy SRR ocat ed within the facility. A
plurality of nodes in the mesh network operate as RTLS devi ces using one of

ul trasound, PP hr ed, Angther esppeaafl Be pespubiEstinkian hepfrdragsiiacsach of the
E'e‘r‘]g g'r 'St %nozeﬁé%ﬁiggw%g{h&gpk '_io%ﬁ!r}ﬁdéﬁ' shsthf. Pe & §AR incAE LinAniRlorRl 1ty of
tags and a mesh network. Each of the plurality of first tags represents a first object.
The mesh network includes a plurality of sensors located within the facility. A
plurality of nodes in the mesh network operate as RTLS devices using one of
ultrasound, infrared, and a radiofrequency medium, wherein each of the plurality of
20  end points transmit to at least one of a plurality of sensors in the mesh network, The
mesh network routes RTLS information from each of the plurality of nodes to a
predetermined destination.
[00022] The mesh network preferably operates as an RTLS and a backhaul for
information from each of the plurality of end points. The mesh network preferably
25  operates as a secondary RTLS system and a backhaul for information from each of the
plurality of end points. Each of the plurality of end points preferably operates as a
healthcare device. The healthcare device is preferably at least one of a fluid pump,
heart monitor, ventilation pump and electrocardiogram. The mesh network preferably

routes information from the healthcare device to a predetermined destination. The

30  mesh network preferably transmits data related to who accessed the healthcare device
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mesh network routes RTLS information fromeach of the plurality of nodes to
a predeterm ned destination. [00022] The nesh network preferably operates as
an RTLS aw0d2aiibmeishaul for information from each of thepptarsadionyi7ed end
poi nts. The nmesh network preferably 25 operates as a secondary RTLS system
and a backhaul for information fromeach of the plurality of end points.
Each of the plurality of end points preferably operates as a healthcare
device. The healthcare device is preferably at | east one of a fluid punp,

heart nonitaqr ntilatjo u d el.ectrocardj ggram . The.nesh networ k
preferably g%?ht iﬁe @ﬁsﬁl&?{‘?@{ﬂf @ﬁ%P@ﬁ{a?Wg%ﬁg{glr‘%l%g(g{pgggéwcg1“11[665 1Sﬁpr edet er ni ned
desti nat i on.pefbiethSGevitR Sibedd & kK ided. &fhe b ﬁét\{'cﬁrﬁ-E&mribﬂiy Gabdity @At ed to who
accessed the healthcare device 4 SUBSTI TUTE SHEET (RULE 26) | ast. The nesh
net wor k pr efidlatadiopvhat type of chemigals are insthe hesdthease deyige. tshaeWos | eft before

t he device - | . r r transmts data
related to \rkﬁeg%%@g%&g?@gﬁ%ﬁa@%t(s)Mgﬁgﬂgﬁpﬁhﬁgé%%aﬁkﬁ(?%gﬁﬁgé%ce. The nesh
net wor k pr efpesfabibly pior tlasfimnivaragploeadésab dicthdalthoart Heviet aheikeablicatche devi ce. The

mesh networ k 5pr ef errégbly provi des firmwvare upgrades tdg t he heal t hcare

devi ce. The %E&T RIRCRPY depics At BredeXIse ysippicaf Bidasound infipred 2géyi ce usi ng
one of ult rq&g&m%uedcgwegi{lﬁd and radi of requency nedi um [00023] A nedi um
range wirel ess communication format is preferably selected from ZI GBEE
comuni cat i 400023 nat , A Bledietnoaitgh wiolrssoincamicatronf fommats profeyeblPabeeted 10

Bl ueToot h comuni cation format,. WFi_ c ni cation formt, w Power W Fi
communi cat i QAT HICHHE oD e RIS TFEL R U (pBeke ™ TAF asound
comuni cgy | WudrRbMRbmAnitAoh &R, GAPTERnfAIchN fhiolalRbw-HoQ@PEAReal tine

| ocation systens, frequency abbreviated as RTLS, provide inherent

char act er i stcoagunkiton fermae Ubox Widedsadicaneunicagen anhatsWeetouner m benefits as
wel | 15as | ocnl%nt erm %tfrr‘}intaﬁ?ri ﬁfrirrﬁocl i cn%atnilcgtri]snffpn{ thospi tal operations. Real
time |ocati of syslfe %rov &e ah%sﬁn{ A A R r ators with actionabl e

i nformati on [o@Qay di NQRdalemd Reaioh OtenB! AéquenciABbrERMENRRTLS! preaué prent and
people. Wth RTLS, hospitals have access not only to the specific |ocations
of equi pnentinhgrat Pewmpicastics yhich hve botiduaadialy tthrt@Ss@étater@hbe@@fgw walk i es

al'l ow ng; sseq gl AmWaRBE Gl Gion® it hbPRal ChrdRfns. REFAme f@RMh sPliems

provide hospital administrators with actionable information regarding the location,

status and movement of equipment and people. With RTLS, hospitals have access not
only to the specific locations of equipment and people — but also advanced RTLS
search capabilities allowing searching by specific location (floor, area, room) or

20 unique asset identifier (department owner, type, manufacturer, model number, asset

control number or EIN).

Brief Description of the Drawings
[00025] FIG. 1 is schematic view of a system for analyzing an interaction
25  between objects.
[00026] FIG. 2 is a multi-floor view of a facility employing a system for
analyzing an interaction between objects.
[00027] FIG. 3 is a floor plan view of a single floor in a facility employing the

system for analyzing an interaction between objects.
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20 uni que asset identifier (departnment owner, type, manufacturer, nodel
nunber, asset control nunber or Ell"). Brief Description of the Draw ngs
[ 00025] FIv&0 2b11/@4mchemati ¢ vi ew of a system for anal yzi RgTAIS201008178Et | On
25bet ween objects. [00026]FIG 2 is a nmulti-floor view of a facility
enpl oying a system for analyzing an interaction between objects.
[00027]FIG 3 is a floor plan view of a single floor in a facility

enpl oying the system for analyzing an interaction between objects. 5

"t of mat 1 on THOEH] o1 ng 19 <pattbit Aproniadr fob g Paiific 2R BB feen ™

obj ects. [ 0Q829hiF}ifx abiniefacBor HeoWeeh bigjedts. of a nmethod for anal yzing an
i nteraction between objects. 5[00030]FIG 6 is a flow chart of a method for

anal yzi ng an%®Pkr actlilond batilnwehas pf aaetbod fopgezipgpiGinteractian betti¢csck di agr am
of a tag. [QQO32]FIG 8 is a plan view of an identification badge
contai ni ng a conmuni cation device. 10

5 [00030] FIG. 6 is a flow chart of a method for analyzing an interaction between

objects.
[00031] FIG. 7 is a block diagram of a tag.
[00032] FIG. 8 is a plan view of an identification badge containing a
communication device.
10
Best Mode(s) For Carrying Out The Invention
[00033] 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
between objects, individuals 58 and/or devices 100.and the system backhauls
15  information over a mesh network to an information engine 65 for processing. The
system 50 preferably includes a plurality of sensors 55, a plurality of bridges 56, a
plurality of 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 communication devices 59 and tags 60. One example of the components of
20  the 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. Another wireless tracking system and method is Perkins et
25 al., U.S. Patent Application Number 12/885509, filed on September 18, 2010, for a
Wireless Tracking System And Method Utilizing Near Field Communication Devices,
which is hereby incorporated by reference in its entirety. Yet another wireless
tracking system and method is Perkins et al., U.S. Patent Application Number
12/484236, filed on June 14, 2009, for a Wireless Tracking System And Method For

6
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Best Mbde(s) For Carrying Qut The Invention [00033]As shown in FIGS. 1-3, a
system for tracking objects within a facility is generally designated 50.
The syst ew02011v@433dpabl e of anal yzi ng an interacti on betraears2abjosrss,

i ndi vi dual s 58 and/ or devices 100.and the system backhaul s 15i nformati on
over a mesh network to an information engine 65 for processing. The system
50 preferably includes a plurality of sensors 55, a plurality of bridges
56, a plurality of conmmunication devices 59, a plurality of tags 60, and at
| east one infaornmation engine 65, e sensors 55 form a, nmesh network for
Fecel ving siUAATE ¢F B on Befnimo RS SARREeERy ey R TRL e e

exanpl e of tihRs &firgpnent s of 20 the system50 is disclosed in U S. Patent
Nunber 7197326, for a Wreless Position Location And Tracking System which
i s hereby i ne¥PBpbr at ebhesystanefis grréaalinempleyed st 4 faedity 70Aughose specific
exanpl e of t i i . [ t 7324824, for a
Pl ug- 1 n Net \k@grﬁﬁ&ip&g‘%zaﬁgogy h\%ﬁlg ’c@gélgﬁﬁg/rogg?/\’léfn%:egf%%? tbélgiﬂ 'ef;heef erence inits
entirety.5 Angdtére 60 wipreftreldp utilizad o bagkhayldtformationl ovee the acksh sctPerdk Kions et 25al .
U S. Patent Application, Nu r 12/885509, filed on Septenber 18, 2010, for
a Wrel ess TRAMRCRGCISPsitionsdatrusonhBe facklity 704n agleNeapalzedsad is muni cat i on
Devi ces, whiiglymha3iol BErBRing (0 BRIBREAE SinRYmERhERERCE;. IThellPerR gLt Y. Yot
anot her wi relﬁgrss torgcrEtP%lggl systoefr%] an%ﬁﬁetrﬁogﬁii SEIPerki nses}tét al ., 0U. S. Patent
Appl i cat i on tichyiler loda2ibd 82DRG1s if ihk datilion7Q Ulrbe cdAmu@GOBn dévages &9 Widr el ess

Tracki ng System An t hod For, 6 SUBSTI TUTE SHEET (RULE 26) Anal yzi ng An

I nteraction t%’égb\@@ er% %O&I{IEH,OUWFWH?@@H%I? 8‘2)91’56&%?{%3&{1@&3’%9 “eference in
its entifoet Yhest AOABALTREIRNDY SEAHY 55 Eosﬂ[oﬂé@ﬂhﬁﬂk%uﬁﬂﬁ@k‘a@ﬂﬁmoﬁt a facility 70
such as a business office, factory, hone, hosprtal and/or governnment agency
bui | di ng. ThdteBr{salsthesaesios apt efnuisagondevicez¥drangmibsigietran b randéor mat i on
over the rresaﬁ_hr()]etr:/ﬁ)% hrom varl gus (i)b'afas%'%esre%ovsi %%ednstrgrgughout t he
facility 7071n order s anaeiyz FeR S e | 113? o %é? aining to the

obj ect at arnpokinémel MRbighbut ERGudIEy 68. THNenSKIEemhdit @b 84a fromeks the | ocation
of objects in the facility 70. The conmmunication devices 59 and tags 60
pref erabl y coRMUpGYp8Idgvieds ai and ressilgnabadgsmodorgraaurissertp ed time cycle, and
10t hese & g iV X tdhr t the

aci 111y 70 b Felaigis, 5 o DR UBBIR ARG A AR BT AL ' 55
transmt si gdahay tiansndt o anaidmserack-I3ac a aeshoheneork 6or bemnal tranamndsivieae si gnal s
are received hy the sensors 55 positioned throughout the facility 70. The
sensors 55 &’Pﬁ%&#] 1 & FTEaS SPORTL HATETHION TR oM d8T s 59 and tags 60

to a bridge mfefiQion di@Meabas @RolSstien a bridge 56. Alternatively, a transmission

is sent from a transmission distance ranging from ten to twenty sensors 55 from a

20  bridge 56. The information engine 65 preferably continuously receives transmissions
from the mesh network formed by the sensors 55 via the bridges 56 concerning the
operation of objects 100 bearing the communication device 59 and/or bearing a tag
60 within the facility 70. The information engine 65 processes the transmissions from
the sensors 55 and calculates a real-time position for each of the objects and data

25  concerning the object 100 within the facility 70. The real-time location information
for each of the objects is preferably displayed on a graphical user interface (“GUI”).
A floor plan image may also 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, know the real-time status of the

30  object ( is the object in operation, in need of maintenance, or similar information).
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15i nformation 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 nmesh network for
event ual woansm4gsron to a bridge 56. In a preferred enpodiuseo/o5ess
transm ssion may be sent froma transm ssion di stance of six sensors 55
froma bridge 56. Alternatively, a transmssion is sent froma transm ssion
di stance ranging fromten to twenty sensors 55 froma 20 bridge 56. The

i nformation engi ne 65 preferably continuously receives transn ssions from

t he mesh net forned. by t ors 5 es c ncerning the
oper ati on ofwg]ectsrgwo%leg{ﬁﬁ esy%t?) Hllg§§?68§1ord§£t ng d/ or bearing
a tag 60 W tinnffyttherchiathd dtdtds ah@ posTthif of b et TRIDI bR g RE ink@rdkl watocesses t he
transm ssions fromthe sensors ES and calculates a real-tinme position for

each of the cewp@ewwaﬁaweééa leeee@i@fﬁc%awﬁpw&rqbrlﬁew@ﬁfseldtcm@@nwt@ hinthe
facility 70. am‘;Hligchrcﬁ@é (gsthb% 'aﬁ 'llﬂés?grm%%l'tho Jﬁ&rnza,?é%lf?u(r%e he objects is

preferably pl aye grap use ace fl oor plan
i mge may altboudhen Mﬁ@l&oﬂﬂet:ﬂfbn&%gzﬁa@@ltﬁaﬁ&hebt&@ﬁﬁ nuer dsalzeloadd imtheonput er,
personal digital assistant, or th an i ndivi ?ual of the

1

facility 70 dQvespngoned %.P@F@PW%W%M @&%E?@%N%wrﬁpr #gefacility 70,

know the 1 eal b iystabH Gevie %@eld?t?gm%ﬁmﬁ Uiy 0Go ol BGkyidpoper ation, i
need of mai ntenance, or si m or mat |on U%STI TUTE SHEET (RULE 26)

WO 2011/ 04436:%@6&%%2@6]3@05r9551a7&85/h 06&1&35]&11@11@@1%1 to lvrldgbﬂ6 for evefrealsyst em 50

utilizes sensor s 55 t itar and ide the r eal us and

bost {1 on of THBBE 6 e SR, bt St CRe R ReEbn devi ces
59. The menwaﬁed%ﬁ@né at PfcSh it ?bb YHWERE BRSYdterk SRR hISAhSluld dnfbfeagh ot her
(shown as double arrow |ines) and with an’information engine 65 5t hrough a

wi red connedefourptiobenging 64t ndt wstn. one bri dge 56, such as disclosed in the

above- nenti S. Pate 24824 for Appl i ance.
The conmuni 2@?0%8# devllnce:1 S % §H1§ lm ﬁo{ %‘Eorm%usnrﬁa 10 V\ﬁyglgleggs%n i %dél s 57 which

are recei vecf)réwramgaaa@m§@fa'ﬂlo‘Sfé@lu@,cyg\{@nagbf&ﬂpmnﬁmﬁgm;GlgngIm,—al s to bridges
56 for eventual Jtransmssion to the information engine 65 The information
engi ne 65 i 4 “@HeD. eTlmognH&lmcaiwtfer@abﬁpseifﬂtr@;bhaiEEtEﬁéarfda@l892t1§f4 70. However, the

t t sh .
P1a5em o Tk Iy R et AR SR Bl o

preferably tor amsltrnstoancbmgrﬁﬂl Bachrdevjceeprefyrablygoathinod loagmex infediuel-yingt. 48
G gaHertz ni catj on format preferably. | EEE Standard
50515, 4~ 14RPIEN AR mlrﬁfgrsgcaeﬁw%mﬁ&ﬁvm  sieh ol REOBPAKE Pag 60
transmts anuighdiades A68RR!I BLUETOOTH, Low-Power BLUETOOTH, WiFi or Low-

Power WiFi, Ultra Wide Band (“UWB?”), Ultrasound and Infrared communication

20 systems, 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,

25  sense and control, building automation, smart energy, telecom applications, consumer
building automation, remote control applications, home health care, personal fitness,
personal wellness, and many other applications. The tags 60 may be constructed with
an asset theft protection system such as disclosed in Baranowski ez al., U.S. Patent
Number 7443297 for a Wireless Tracking System And Method With Optical Tag

30 Removal Detection, which is hereby incorporated by reference in its entirety. The
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or an ultrasound signal. Each device preferably contains a | ow power,

medi umrange (1foot to 30 feet) w rel ess comruni cati on system Such

Wi r el ess wormuri4eatvi on systens include ZlI GBEE, BLUETOOTFCTIS201B0REBS
BLUETOOTH, WFi or LowPower WFi, Utra Wde Band ("UB"), U trasound and
I nfrared comruni cati on 20systens. The w rel ess communi cati on systemis used
t o exchange device specific information after the | ow power short-range
system has indicated that an interaction has occurred Those skilled in the
pertinent ar rel es on _system can

al so be used? %sm%de{?eco x 'ﬁor’t“f‘?@w?%ﬁ ﬂesé% Oarvg ltélgﬁil}eélf%rsf or ot her

Wi rel ess conuhsdatioed idRRkdnb&t leﬁmSUSSJPaheIﬂNuhfb@ﬁISOWBSm Wi-dedki ng, 25sense
and control, building automation smart enerqgy, telecom applications,

consuner buiTreiking Ssutroded Vehod Vel sgo itk SuridioPoeatrshs, home heal th
care, per Sonﬁbnstn'zsgzﬂ;%sﬁnd @azih e?{?lalU Y6l {-NESH 1ﬁg§Hprr 28(?%?1’12%9%1’ cations. The

tags 60 nay be an asset I on sys em such as
di scl osed i WVszdAfsaﬂfmkg Si8tenmad nd MbihddSVitiPALBpdth Buobefiticldd3BOK of or a Wr el ess
Tracki ng System And Method Wth Optical Tag 30 Renoval Detection, which is
her eby i ncorfBiayeleredy incarnerasd by rfff?revqeén %‘ﬁltr FHBEHFS The 8 SUBSTI TUTE SHEET

(RULE 26)  UAGRTPO and GATHHIEAS omeleyli98 ORI LERAFRIOTEA Lo avol d

mul ti path errors such as disclosed’in N erenber S. Patent Nunber
7504928 for fmwﬁ@h@smlﬂ'plaﬂdxom@asysBae‘rnﬂdkaIde&ﬁm:md 76 hdsmmlnnge bags W t h

Vari abl e Po Tr an ssigns. and | | et. .al t ent

ubl | cat i on TBEh SE0BRBO e DR RRE RS b SR g T And net hod
Wth Ml fo pamnﬁno e ssbrs 98Lb mob@mng r@lingbir6h c@xﬁﬁuﬁ@a&@i@ﬁew&m porated by
reference in their entireties. [00037] As shown in FIGS. 2-3, the facility

70 is depi ctaedltaas&hathd@émIaﬂoplevhéewcamAbtl«}geﬁo itk shown fopregeifingor s 75a- c.
Each floor 7'[58.%41’1’11750% mﬂZGSC IEI)?.S I'PJ i C%flje 11 m% on;o V}‘Atth G%Ch room 90
accessi bl e t]hrou% 5 Oor° ¥h SF§(§ Prt ed "t o g% Ut One ]1601}‘1%§C| lity 70 are
sensors 55a-etwolk to@kd idfoRthdiBn bRALY 659$0fé;@ﬁipﬁoe[mhl6urp1@ltﬂl@r2 gevigas 59 and tags
60 attached to people or devices. A bridge 56 is also shown for receiving

t ransni ssi ortd defeepesikat ssdink 585 5%@@&@ Ris despted i) a Wegentpopaed ¥8n over the
e e g LSO SR RS S YR G L1 LG 2,
surgery roorntamctioarng nidhitsingghctiivition of @O mtcravkibig fthel deviaessl0n glilial, thd t . The
| nformation gcra]l? énno% t}?eSmt%rr;gtlmnz(seusrgery the previous location of the individuals 58
(possibly a surgical prep room) and additional factors. Also shown in FIG. 2,
information pertaining to a fluid pump 100D is sent from the fluid pump 100b, acting
20 as anode in the mesh network, to the sensor 55 for backhauling over the mesh
network to the information engine 65. The backhauled information provides a
current, real time status of the fluid pump, what types of chemicals are contained
within it, the levels of the chemicals, the temperature, and other valuable information.
Thus, a hospital can obtain valuable information about its equipment, machines, and
25  the like, without having to use a human resource to obtain the information since the
information is backhauled over the mesh network to at least one information engine
65 for analysis and display on a GUI if required.
[00038] In another example, as shown in FIG. 3, the system 50 determines that

individuals 58a, 58b and 58c are located in a patient’s room and are using device with

30  anattached tag 60c, which is a patient monitoring device. In this example, individual
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interaction by nonitoring the duration of the interaction, the devices 100
utilized, the location of the interaction (surgery), the previous |ocation
of the i mdDenouakixs758 (possibly a surgical prep room amrdTasdeiosrTas
factors. Also shown in FIG 2, information pertaining to a fluid punp 100b
is sent fromthe fluid punp 100b, acting 20 as a node in the mesh network,
to the sensor 55 for backhauling over the nmesh network to the information
engi ne 65. The backhaul ed i nformati on provides a current, real time status
of the flui of ch enlca ai ned wi h|n it, the

Pbvele of -t iR Sl YRESyto BRSIR Y i T BR B N ARG h®] v or et 1 .

Thus, a hosphfomhatieRtngdetc3iaRalyak the b€ adtidh ey mRhit@Mg &RQMEatibh S tREUI prent
nachlnes and 25 the |ike, without having to use a human resource to

obtain the imBetiat thefcviseni wilieed the bcataniof HicilcBelor RAIFEY ToV®r t he nesh
network to i r f n di splay on a
aQu if requﬁ%aég%?5$8%§1(ﬁ%%n H&ﬂgﬁ%&ﬁE&@ﬁ%gugﬁggh?#%ﬁﬁf%ﬁﬂg, the system
50 determineﬁgmaaﬁumsmmumdnwgﬂuah$ﬂ5ﬁ§mﬂﬁﬁﬁmaﬁdwﬁ@pmane | ocated in a

patient's roon1and are usjng device with 30an attached tag 60c, which is a
patient monilf@Brhg deﬁlﬁc‘él“‘lm‘eﬁﬁupéef%@él&f?héecmfmﬁt@fi Woiam 5§ BBSTI TUTE SHEET

(RULE 26)  B88ih Anob] A0 hmrinideGlidl, 00 i dnRiiySheliaf and 1 ndi vi dual
I nro

58c is a nurse. fmati on en anal yzes the interaction by
nmoni tori ng Uh@wﬂumﬁnhnnmmﬁmmhewtﬁmhnadmmﬁmrmdeRMﬁwhmEb HoOQevat, i | i zed, the

| ocati on of he i.nteracti ati nt's.r revious | pcation of the
| dtvi duat's BBE il oroRet B sl Brai BTl S &g B8 65 ses this
data to geneyads s®ishbi Mehnt t@fli(ﬁﬁtr@i?'pﬂﬁmfa%laﬁ&ﬁhl@%tkw%éﬁmfo[rlﬁﬁ%g] FIG 4
illustrates a preferred architecture of the system 50. For description

pur poses, t heovidetsondapdrgionpr bx/fna@iearngn@wéu%& ccftlédlneﬁra@hedoﬁelegmwngf t he
net wor k and . tp ns. | set fort %;de of %he net wor K.

Hovooer . 1 nbudBE bl %ed Do3in o Fehfodfoouf prtEhs, SHue TSl e

i Il 'ustrat ed p@dvﬁ‘dékstlﬁ&ﬁdéﬁﬁilﬂﬂuaﬂm tﬂe@%é&{(@ﬁihﬁﬁlchtﬁonrd@hcd’warﬁn to limt any
physi cal relationship between information providers and operations. In
fact, an i ndfegirepauliogsen kayinea wamupigatioadevipd ol staielzals rawpmant Hi0kat i on from a

dort oo 10 SR BRI R RS AR gL B B o1 cer

in Caliri et al., U.S. Patent Application Number 12/325030 for Wireless Tracking
System And Method With Extreme Temperature Resistant Tag, which is hereby
incorporated by reference in its entirety. A bridge 56 acts as an intermediary between
the backhaul information and the information engine. The bridge 56 communicates

20  information to the information engine 65 which analyzes the information to determine
an interaction between objects for access through an enterprise local area network for
display on computers 66 or other graphical user interface devices.
[00040] A method 1000 for backhauling information over a mesh network is
illustrated in FIG. 5. Atblock 1001, a communication device associated with an

25  object, in this case a ventilation pump, operates as a node in the mesh network and a
healthcare device. The ventilation pump also operates as a RTLS device. At block
1002, a wireless signal is transmitted from the ventilation pump using a medium
power communication protocol such as ultrasound, infrared and radiofrequency. At

block 1003, the first wireless signal is received at at least one of a plurality of sensors

30  positioned within a facility. Atblock 1004, the signal is forwarded over the mesh
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el ectrocar di ogram havi ng a communi cati on device 60, sterilizable equi pnrent
100b 15bearing sterilizable tags 60, and the |ike. A description of
sterilizaWbeotizngs33g0 is found in Caliri et al.,U S. Pateotr/vspqbioserss on
Nunber 12/325030 for Wreless Tracking System And Method Wth Extrene
Tenperature Resistant Tag, which is hereby incorporated by reference inits
entirety. A bridge 56 acts as an internedi ary between the backhaul
information and the information engine. The bridge 56 comruni cates 20

information to the.information engine 6 ' anal yz he i.nformation to
det or m ne_ade Pt SRTDBERRe EuEupter e QLR Fosiofie SRRt or pr se
| ocal area nefevdvdd af & infbrERloa¥n@ie. CATHILIKEING6, Bl ifforRtide Endicrmbly £l user

interface devices. [00040] A method 1000 for backhauling 1 nformation over a

mesh net wor Khq backhaplgd infesmatdon; i t sgnabfor mulsiptsek fepoe, Tha mudiptauni cat i on

devi ce asso%c%r?glci%éi‘ tﬁ s G3R de‘?fﬁ%{;;a 'ogti&l‘l' §ati8ﬁ8fe naaﬁt\{&lnll by dn QR UM
operates as a nodé I'n the mesh nefwork and a healthcare device. The

venti | atison aptitipa plegiousdpetian ethadevire PlidiSo devictiva, andtinfonetikn ORer a W r el ess
signal is transmtted fromthe ventilation punp using medi um power
conmuni cat i GRICHE 8 RFEWNS Witkn 2 gedetpiningd disiace ofihe lgsadian afﬁﬁe ¥HER o\ equency. At

bt ock 1003, (1ag 1647 S i Bl &S ANRk: o REELY R Rlpnfhi fpast one of &

plurality of sensors 30positioned wthin a faci ock 1004, the
signal is fontwdacded over the nesh 10 SUBSTI TUTE SHEET (RULE 26) network

using a co i cation, protocol s ZI GBEE.. At .bl ock 10Q5, the signal is
recei ved am 4§ﬁfor qﬂﬁﬁmgﬁﬁﬁl Z@Br}%& aﬂ?%ﬁ'ﬁlgi‘g@%l}au%%vef ﬁfrlﬁghpti on engi ne
anal yzesjot hachagkavkeded i fFo6 RIAL BRHCRPOGINENGIERR! deli0f oferdRilat hpl e of
factors. The nultiple factors include a status of the device, a position

| ocati on of Rdid-Salsvicomd aaadodedn b oreshofetworls Bibis example thgheatihearg d¢vissat i on of
the device prigpr..tq the actign information for .other objects or

por sons. wi ¢ 1 hiarsfe Pk B POE anlis T TS R el IR B8 e ot on. A
bl ock 1007, HeAitcdragkh@ukiadamli@mRiveeddninfuncediitbied afhboulda@u@phi cal user
interface. [00041] Anot her met hod 2000 for backhauling information over a
mesh 10net wopriker¢dsang radipdeaeaneyy Ahblpek008, thonfirstyyisdees sigiod is receiedittchcar e devi ce

oper at es; as |G ~ j thi s exanpl e,
the. heal Enodrs heor ERHEE B AFpRRERL Y SRRy ARIURAMNLR L7\ ol ees
signal is translii foheddddrtonm infiembialchfiear &t leki20€5, triimgrmaation g power
comuni cati on protocol such as ultrasqund, infrared and radi of requency. At
bl ock 2003, deieEmings a3t a\%rm@?ré§ggr§4egh&qequ§t s begliberte gﬁt‘“&t A@f%gst one of a

plurality ofysERRAhSrRASh LALRGRWIH e Red deBfil rdi¥mitéhe BERCAe 2004, the
upgrade to the healthcare device. At block 2007, the healthcare device receives the
20  firmware and performs an upgrade of its firmware,
[00042] A tag 60 utilized with a device 100 is illustrated in FIG. 7. The tag 60
preferably includes a microcontroller 101, a transceiver 103, a power supply 104 and
a sensor 106. Alternatively, the tag 60 includes a motion sensor 105. The
transmissions are transmitted through transceiver 103. A power supply 104 provides
25  power to the tag 60. All of the components are preferably contained within a housing
107. A communication device 59 preferably has the same components and structure
of the tag 60 illustrated in FIG. 7.
[00043] FIG. 8 is a block diagram of a system for determining a real-time
location of an object. Sensors receive the messages from the broadcasting tags

30  through attached different antennas, calculate the signal strength, and decide which
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signal is forwarded to an information engine. At block 2005, the
informati on engine determnes that a firmvare upgrade is needed at the
heal t hcarwodeuiaes37At bl ock 2006, the information engi nectrluseuglst/g® nmesh
network transmts the firmvare upgrade to the healthcare device. At block
2007, the healthcare device receives the 20 firmvare and perforns an
upgrade of its firmvare. [00042]A tag 60 utilized with a device 100 is
illustrated in FIG 7. The tag 60 preferably includes a mcrocontroller

101, a transceiyver 103, a.power. su 104 .and a nsaor 106, Alternatively,
Lhe' tag b0 PaHTRet S ThE Sl SEPEL B r QI B8l £ ¢ Tanan 1 ted
t hrough tr ans@gbMgbceddst. BAIRAEHansdIRPleY ddhids REQVdddesaldieiteer to the tag

60. All of the conponents are preferably contained within a housing 107. A
comuni cat i drforaipe Eomdhogviglt defigiypys sqeserstand mekgripcationBesiedis-s TAnM@Sst ruct ure of

the tag 00 LhldShdfGnds ol frerdon LAROT R Basf if & BRfBha0r am of a
system for det érm ni ng a Fedl = time T ocation of an o jecI%. ensors receive
t he nmessagesTht s@rort Feecil thadoGBER hged wigdess Ghidmivahs pticablyebloadhftiver ent
antennas, cal culate the signal strength, and decide which 11 SUBSTI TUTE
SHEET ( RULE PRI pgrapulady Epgierniepnays softypre o8 eashasnser refiigbli i nf or mation is
routed to t v, I i e To? I [ ance/ server

devi ces rectell&\?gﬁéssa:ﬁag H{% Bi‘sttgée:%g?ﬁgﬁa% %&%n%ﬁeg%g?gg%&gﬁgéﬁyéh definitions
sensor s and SvikerclooecahisenodecksblymskesTbal la@gimendthe findagodstenggssages
preferably usjn | GBEE base irel ess.transm ssi ons. 5The sensors receive
Phe 21 BeL BALEa i ettt r cadhiober BGtbRorah i JARHABEER two spatial ly
and angujoar lixforha\ieh Rah@iHpRIHaousR b RIS NTGREAMAsA WIRREs RInGhRG&P! ¥
identifies and matches the sending tag and received signal strength

readi ngs. Sdaftwees elheriags anhsegwmsomnpinghie tathe Yrideskpreferabtydhrodgcd si ons on t he
final signal th val ue for. the transponder. ch sensqr preferably
bonds tho o BEE B LBk Tty et Be R o of A MR BWallir o ot o ess
ZI GBEE basedailaed Bﬁﬁsi%grta@ma Sk stRALIWOEHveen g dnd @t saMdrs RN BEF S

comuni cate to the bridges gr ef er a_l?jlc%3 t hrough a ZI GBEE based wirel ess
transni ssi orthdfag worR slicreis plse wiflizedh ingletefrpiging 4 gepl-fige fncatieaod Blewbieell cul at ed by

usi ng_t e, Pl Sh el IS MRIREN.LAO% Al Lgygensor s that hear the

tag. Tinme slicing 1s also ning a real-tinme | ocation of
t he object 160044hi n akpaticdowdarst ediak bttaghddya paadsntngy G0k ard splotaityawfai | abl e i n
each antenna. [00044] A patient wears, or_ has attached, a patient tag 60a
and a pl ur almadFelfevicedhceas Qﬂé@‘?géaé%da‘ﬁlé‘h%%{@gog“%ﬂFgg’F%{Féﬁ“‘WﬁFﬁypags 60b.
Such_heal t NGl 4361 GRS FPHoriBR| HAlGDIAREL, REFRIUA GiollRR) dA Tk i al ysi s
devices, respiration aids, oxygen tanks, wheelchairs, and the Iike, and all

may act as nddelshaim aad hedike,ned slbmiy acTlenodbsun anicslync@@orbf Theetlwelity noni t or s

prefera ut.i li ze ZI GBEE networ ki n dards. and techn such as
B Sct oactd attTbityBaRisr iy pibt Hiabe: S ko endsERaRg P b or at od by
reference. gych as disclosed at zigbee.org, which pertinent parts are hereby incorporated by

reference.

25
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AWP- 026PCT Clainms 1. A system for backhauling health information over a nesh
net wor k, wbeosys43m conprising: 5a plurality of first ta&gs/use@oisoBst he
plurality of first tags representing 3first obj ect ; a nmesh

net wor k coqp&#&%pgra plurality of plug-in sensors |l ocated within the
facility; at 1eéeast one node in the nesh network that operates as heal thcare
10devi ce; and an i nformation engine in conmunication with the
mesh network, the information engine determning a position |ocation of the
heal t hcare device and an operation of the healthcare device. 152. The system
according to claim1 wherein the fi@aimbject is fixed or nmobile. 3. The
system according to claim1 wherein the healthcare device is at |east one
of a fluid punp, heart nonitor, ventilation punp and el ectrocardi ogram 20
4. The system according to claim1l wherein the nmesh network routes

i nfornation ) ) )
1 A system for backhauling health information over a mesh network, the system

comprising:

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

a mesh network comprising a plurality of plug-in sensors located

within the facility;

at least one node in the mesh network that operates as healthcare

10 device; and

an information engine in communication with the mesh network, the
information engine determining a position location of the healthcare device and an

operation of the healthcare device.
15 2. The system according to claim 1 wherein the first object is fixed or mobile.

3. The system according to claim 1 wherein the healthcare device is at least one

of a fluid pump, heart monitor, ventilation pump and electrocardiogram.

20 4. The system according to claim 1 wherein the mesh network routes information

from the healthcare device to a predetermined destination.

13



fromthe healthcare device to a predeterm ned destination. WO

2011/ 044337PCT/ US2010/ 051785 14 AWP- 026PCT 5. The system according to
claim 1l wiereim4i3ze nesh network transmits data rel at edPCo/vsh@oasressed t he
heal thcare device last. 6. The systeg%according to claim1 wherein the
mesh networ %&ggﬁﬁits data 5rel ated how much time is left before the
device needs 10 be serviced. 7. The systemaccording to claim 1 wherein
the nesh network transmits data related to what type of chemcals are in

t he heal thcare device. 108. The system according to claim 1l wherein the nesh
network transmts data related to the status of the device. 9. The system
accordi ng to cl dihmsistesheqceidmetth elame $ whaeindbe kegr wiwak srafisnrittwatee upgr ades to

t he health%@ﬁ%ﬂqg%%gaxe%éim%%aﬂ%he égﬁ&ﬁghaccording to claim1 wherein the
heal t hcare device operates as a Kt §"d&vice usi ng one of ultrasound,

infrared and radi of requency nedium 11. An Enhanced- Accuracy
Enterprise-Wde RTLS System the system 20conprising: a plurality of first
tags, each of the plurality of first tags representing a first object;

6. The system according to claim 1 wherein the mesh network transmits data

5  related to how much time is left before the device needs to be serviced.

7. The system according to claim 1 wherein the mesh network transmits data

related to what type of chemicals are in the healthcare device.

10 8. The system according to claim 1 wherein the mesh network transmits data

related to the status of the device.

9. The system according to claim 1 wherein the mesh network provides firmware

upgrades to the healthcare device.

15

10. The system according to claim 1 wherein the healthcare device operates as a

RTLS device using one of ultrasound, infrared and radiofrequency medium.

11.  An Enhanced-Accuracy Enterprise-Wide RTLS System, the system

20  comprising:

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

14



WO 2011/ 044337PCT/ US2010/ 051785 15 AWP-026PCT a nesh network conprising a
plurality of sensors located within the facility; and a plurality of nodes
in the newbnatosed3 t hat operate as RTLS devi ces using eag/ustomlosr’asound,
infrared, and a radi of requency nediu 5Wherei n each of the 5plurality of
end points L\gl@%p&f to at least one of“a plurality of sensors in the nmesh
net wor k; erein the nesh network routes RTLS information from each of
the plurality of nodes to a predeterm ned destination. 10 12. The system
according to claim 11 wherein the nesh network operates as an RTLS system
and a backhaul for information fromeach of the plurality of end points.
13. The system accor dinrgh tawelkaompiidgngnpluaility ¢fsensmedérated twihinkthoper at es as a
15 secondar%/lciflizll%dsystem and a backhaul for information fromeach of the
plurality o Ad points. 14. The system according to claim1l wherein the
each of the plurality of end points operates as a healthcare device. 20

15. The syst em accor dPPhéplitwolgiodesin the g metwer that dpeiierds Kdile guigice i s at

l'east one ofgif dnb YF QrRWIRY, ilIRALE 4 YalliBFrequéREV thbBirh APhPUTBIcRRE the
el ectrocardi ogram WO 2011/ 044337PCT/ US2010/°051785 16 AWP- 026PCT

5  plurality of end points transmit to at least one of a plurality of sensors in the mesh

network;

wherein the mesh network routes RTLS information from each of the

plurality of nodes to a predetermined destination.

10

12. The system according to claim 11 wherein the mesh network operates as an

RTLS system and a backhaul for information from each of the plurality of end points.

13. The system according to claim 11 wherein the mesh network operates as a
15 secondary RTLS system and a backhaul for information from each of the plurality of

end points.

14. The system according to claim 11 wherein the each of the plurality of end

points operates as a healthcare device.
20

15. The system according to claim 14 wherein the healthcare device is at least one

of a fluid pump, heart monitor, ventilation pump and electrocardiogram.

15



16. The system according to claim14 wherein the nesh network routes
information fromthe healthcare device to a predeterm ned destination. 17.
The syst ewpaotiandi3ng to claim 14 wherein the nesh net woPKTIUSa019/051785 dat a
5related to who accessed the healthcaig device last. 18. The system
accordi ng tgwgbg ?314 wherein the mesh " network transmts data related to
how nmuch tine eft before the device needs to be serviced. 1019. The
systen1accord|ng to claim 14 wherein the nesh network transmts data
related to what type of chemcals are in the healthcare device. 20. The
system according to claim14 wherein the nesh network transmts data

rel ated to tthe shkhasysennficcohlmgdeviage 14 WBeredlhe Meh netpatrlermusscording to claim

14 wherein 1&1{‘1)?m£|{?0§1q‘r0%¥h\/\% hthggrg}ié ceestotaip%g\é\%[n%n&io &rst?h%%§nt o the heal thcare

devi ce.

17. The system according to claim 14 wherein the mesh network transmits data

5 related to who accessed the healthcare device last.

18. The system according to claim 14 wherein the mesh network transmits data

related to how much time is left before the device needs to be serviced.

10 19. The system according to claim 14 wherein the mesh network transmits data

related to what type of chemicals are in the healthcare device.

20. The system according to claim 14 wherein the mesh network transmits data

related to the status of the device.

15

21.  The system according to claim 14 wherein the mesh network provides

firmware upgrades to the healthcare device.

16



