Title Wrel ess Tracking System And Met hod For Backhaul O |nfornmation
(Docket Number AWP-026PCT) 5 Technical Field [0001] The present
invention is related to wreless tracking systens and net hods. Mrre
speci fical | WO ¥PH48sent invention relates to a syst emPaWYSHEYRIGS
for backhauling information over a nmesh network. 10Background Art

[ 0002] Real -ti me know edge of resources, whether the resources are
assets or people, is becom ng a necessary tool of nmany busi nesses.
Real -ti me knowl edge of the l|ocation, status and novenent of cruci al
resources can allow a business to operfafee nore efficiently and with

fewer errors. However, man)w]b SIV{]%C f‘léé?’ﬁ?‘iﬂ{)‘k‘? ﬂ% eds 15i f not

t housands of resources in a's Rese resources need
to be accounted for by a centraIBasMﬁﬁle)fuﬁfbiaﬁnans user friendly.

[ 0003] For exanple, in a typic ospi t al e nunerous shifts of
enpl oyees that utilize the sazémgﬂiﬁﬁﬁﬂﬁ?&P5@§ﬁ% new shift arrives,
the abilitysto quickly | ocate nedical equipnent not only results in a

nore efficient use of resources, 2Qbut also can result in averting a
medi cal energency. Thus, the t r ackilfgnist! Firli cal equi prent in a

hospital is be@@mnf] ng aﬁbﬁ@@ﬂhﬂvenﬁﬁﬁgﬂeﬁ@dtd@&%tﬂz‘hﬁng&{y@m g of
objects in other facilities is rapidly becom ng a neans of achieving

greater ef fi ciepbyls. Morypscidisallyrtheiresentingution egatds dentybtem ent mafipd §§st em
[Sr‘;'rlgldes nﬁlt . ! elf’a%ﬁhaﬁﬂﬁ'gﬂdf&hﬁu&l%g&%qne@}leﬁ&ﬁé each of which transmts a
10 Background Art
[0002] Real-time knowledge of resources, whether the resources arc assets or
people, is becoming a necessary tool of many businesses. Real-fime 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 butalso 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
mcans 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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25receivers for receiving the transm ssions fromthe tagged objects,
and a processing neans for analyzing the transm ssions to determ ne
the locations of the tagged objects within a predeterm ned

envi ronment WG BouB#88veral prior art references di scl os®STAYEFILHYTSS
tracki ng systenms. WD 2011/044337PCT/ US20101051785 [ 0006] McKee et al,
U. S. Patent Nunber 6915135 di scloses a systemfor determ ning
presence, identity and duration of presence in a given area (a table
in a restaurant) of an object (tag attached to a waiter).

[ 0007] Lester, [O0@®] Pat @MKeNemﬁ)ewSE&&B%&mbdﬁ(@MidSéisclaedanyadamﬁm system

that Suses Iine-of- 5| ve.energy for signal nsm ssi on.
[0008] - Sonwengiampssuta R B A i R ceflo §i<Aaie chaTR F
probl em of adeﬁua&@t)mommbjeénfaoattaﬁ&hltdzewanei)ephone for a two-way
comuni cati on tion_or re atl 0 fion node qof a mesh
net wor K. O'r@@g]? Chr|1§ftelaTﬂJ ﬁ@%@ﬁ*ﬁ%@%‘g@?ﬂmﬁfwg@ s a

radi of reqUGBGYuh&MﬁlE@mlgiﬂ%dldllt&\fdi@éﬂetgb/|f(ﬁ@ignchMiﬁinnﬂbl&l prison and all ows
for an individu an alarmis triggered, by the

be |o
i ndi vi dual . [ o@&ﬁéﬁ@w&ml% U. Fngent b‘atnéﬁﬂoiﬂébq iSCHEGte3t e prpllpm of

2004/0147232, QE?&J&:‘B%& fM@xllﬂobir@%'lBﬁh%ﬁ’e ﬂ)ﬁtjtw%‘]wa?Eorﬁqulﬁ%ﬁonvﬂnfcﬁ(lnﬁﬁ§
transcei vers con ured to onl Yy track | ocation of

sel f-identifi eldgwflﬂ‘@lﬂéﬁﬁ‘l@dﬁﬁwﬂe@é% e “@Ié’%kce in order t 0 conmuni cat e
i5the L ocat ontly et Ao o SATRMDL G, oo
Nunber 738224 7utiliead vathPermsiomaind Stoas fg an individual to be located after an alarm is

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 af., U.S. Patent Number 7382247 for a Personal Status
Physiologic Monitor System And Architecture And Related Monitoring Methods,
discloses & systems for monitoring a patient that uses a personal status monitoring

20 device, such as a ECG electrode assembly, which transmnits a signal to an
intermediary device, such as 4 PDA, which transmits to a server using a WLAN,
[00012] Tessier et ¢l., 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 identificr which is a group

identifier,

2
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Physi ol ogi ¢ Monitor System And Architecture And Rel ated Monitoring
Met hods, discloses a systens for nonitoring a patient that uses a
personal status nonitoring 20device, such as a ECG el ectrode
assenbly, wWWeRpHPHAYNits a signal to an internediary deRGTAS2018{(EIR8%s
a PDA, which transmts to a server using a \ YUAN. [00012] Tessi er
eta?., U S. Patent Nunber 7403111 for a Location System Using A First
Signal To Gate A Second Signal, discloses an object identifier that
transmts both an IR signal and a RF signal for |ocation

det er mi nat i on. [(@B{400013hidgips By, BitenaNuhbc)7(89 893 dibratystdiuadaieilcitd 538 3 1

for a Location _System  discloses a. system whic | ows. for a | ocation
to be deterni né’ﬁfW’Y’ﬁQﬁFc’r‘iéiffEi'f”r"i”r@”7|§r49[f£’Ff§’8’W2’é{F@Iﬂ HEHHECIPIT BRGRT use
of an ogj ect !gﬁ!E’dcbr]'gii:ngbbjédﬂ?tsoctaﬁaﬂfbﬁﬂga Snd @gmis%"dﬂebj&dtfdeﬁrﬁesorrespondi ng
to an object identifier an second identifjier whi is_a.group
identifier. 2 BUBSH TuTRelSbtTURNE! B 10&“9@‘1’“56\1,\%“%250%51 fofa

2011/ 044337RCTLHSRALAHOP AR5 REQONA4bRAHIERYar YelSphoRaIEN:K Petber
7099895 for a System And Met hod For Pedbrm ng Obj ect Associ ation

Usi ng A Locat i drermersaedt Cogmayetion, diglosspowk that 88 BEHET@PTH ecor di ng
obj ect associ atdNfePARED @ k@M hdehe ORGSR b ISR chShShications
[00015] Eagl e et&a{a.ﬁ’fﬂ Ro I R herhicte e REmbpagh kbt |
a 5 Conbi ned SheweenRahddialRadi o Net work And Cel | ul ar Tel ephone Net wor k
For Interperso nmuRi cat i, e I=Te] n.Lhat: S
BLUETOOTH t ech oljlo6 y i nlgéesg‘?ééitdgsc}]%i txﬁgi@@éeﬁ?ﬁ3@3@@{@&@@%@@@8}% ;ﬁ)r(govi de
i nt er per sondél bwinesnBosickonsiclbetvweans, inedityociteatuc{sosdcihAscopieat ed
above, the problemis._inadequate resource visibili i

busi ness.  Bust Rugant bR IS ARG, L RERISRTb bl dMedeaties,
(assets and peepbkbusilemdinpiolicst at us of the resources, and understand

[00017] Speci 11 LOB b1 eneF s PRBSH PHREPAAI HUE FRAC RIER RECOTENs i n
a hospi tal 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
mformation obtained utilizing a healtheare 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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to determine a source and other areas or individuals that may be
infected. Ot her 15problens include spotting energing patterns of
infection and outbreaks to mtigate those affected. Further, for
MEDI CARE andvegMep44Bisur ance provi ders, hospitals and otRayUSIYIOEIEES
facilities need to denonstrate that patients received their required
care in order to receive paynent for such care. The prior art has
failed to provide an adequate solution to these problens. 20 Sumrary
of the Invention [00018] The present invention provides a solution to

transmtting healbl ahddeidiBisia@ositichN&aiiin@s &6 hcal 4RI b dpbzesh a
mesh networ k th’@i} acts to backhaul information obtained utilizing a
heal t hcare deviPtie heolficeiodddrone aspect of the present invention is a

system for backjg]i ng hRald Objbdn fs 8B hRABIIOBE halives ReviRtivRétkabiy he
systemincludes a pluralit of] first tags,. a mesh network, and an
i nf or mati on endf ¢t onealcaflug pupehept mpmier, ontidtion ymprang elepdogaglitesdent s a
first object. ThenfBalwhgbrakdoyRbREiBRlaYol M HORSHRBUI@N § Y Of
plug-in sensors |located within'the facility. At |east one node in the
mesh networ k opefagabicdds@otitiedhe meshnetwddoprcdsablyTipasiifidalp rdtdddn  engi ne

i's in conmmunicafi AW ) : U MI?Fﬁ "'KHFE A

net wor k and det%é}!r) %a%é@gtﬂta% ‘%%@F?i?ﬁ“?@gaﬁ? glﬁ;g%ﬂl;@twﬁe ggft ca?lé@cﬁiggi ce
and an oper at i oaptadlfto bdvemimbaintehrdelk kefdeihi device h@UOROE Tanacetli Theimegbj ect i s
fixed or nobile, The healthcar. evi i ef erabl.y,at .l east one of
a fluid punp, Heet%\?l? plr?l?egal%lyoﬁraflsn%}élq%la1egfelﬁéon“§lﬁ)ag{¥ﬁe (gfﬁ@el?né a(iasélier%@ rdi ogram
5The nesh niét wheakhqarcelt @cca Ty mesh uttesrkiprdfaabipattanomits fdate raldiddeo fheahtbdutar e

device to a predeterm.ned destination. The nmash network preferably
Tanani (o dar o gPaeed e gedia et Say PRach T s b hEe T Aot
The mesh net wonhdalthdaefdevied e hdaRIRGEIEScePaFaabiyelpaaRasta® TS \devdeGhing | me

is left before the device needs to be serviced. The nmesh network
preferably trafdffplagandamfrapdindgediadegisaty mediyd of chemicals are in

the [00021] Another aspect of the present invention is an enhanced-accuracy

15  enterprise-wide real-time location system. The system includes a plurality of first
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, infraved, 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 cach of the plurality of nodes to a
predetermined destination,
[00022] The mesh network preferably operates as an RTLS and a backhaul for
information from cach 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 1s preferably at least one of a fluid pump,
heart monitor, ventilation pump and clectrocardiogram. 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

4
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10heal t hcare device. The nmesh network preferably transmts data
related to the status of the device, The nmesh network preferably
provides firmnvare upgrades to the healthcare device. The heal thcare
devi ce pref @aM/VdEEr ates as a RTLS devi ce using one offCHUSPHYBIRS,
infrared and radi of requency medi um [00021] Anot her aspect of the
present invention is an enhanced-accuracy 1l5enterprise-w de real-tine
| ocati on system The systemincludes a plurality of first tags and a
mesh network. Each of the plurality of first tags represents a first
obj ect. The nekf. ras mshlﬁctmtklpttd@ﬂ)l;ammkmmalhﬁwaz@lfto Benamhsinieddat ed
within the facjli A pluralit des net wor k _oper at e
h RTLS devi oyt gV acedy o i mer‘m@w S dia

radi of r equencyrekRe kdAMat %@ff@hdﬂn@afél% i9fhe hid@hdalcWeadd e Afsh48aBE poi nt's
transmt to at | east one of a urallt%hof sensors in the nesh

netvior k. The meERHE{aSIIE danelakd RPtestdin pbiknder on Th Bt 4K of ¢ he
plurality of nﬁ}@t@ébl&Qno@m&rfﬁéﬂ@’é]@hﬁﬂrﬁgﬂo%%Eclltﬂ&{fré Rice. [1R0RLAhchhe nmesh
network preferably ogerat es as an RTLS and a backhaul for information
from each of tdicpprgicblycperges aapBThoilayics usingpac pladirpsqiad witapedpikf er abl y
250per ates as ,@dlgf?&]gghg?g}gd,ﬁﬂs system and a backhaul for information
fromeach of the plurality of end points. Each of the plurality of
end points preﬂ‘)@(i?ébl y dperdnesngsvigldveaimriitiantion evit derefThidy dvketbd hcar e
device is pref t i ,
ventil ation pu]?r%&gin%ﬁ%lw}mrﬁ%%g%ﬁén% Bqucftq?ﬁ Cgm&uﬂpmo’{]ﬁ%ﬁ(]“ et Egrlabl y
rout es i nf d¢ maBhnelvothcommunatitefainiah déFecoiemiicaion (prmat plroefelémerwlﬁned

destination. The 3 rably tran ata related to
Who. aceessed BT ER P Bt AR R e ARE L )

| ast. The rreshcomtuvuamionﬁmﬁtarBllﬁ’a:ydémm&rmﬁ(mfdamta related to how nmuch
tinmedis left b r evi e needs to, be ser |ced nmesh netmnrk
preferably t raﬁé@ﬁfs g“’tn@ orplied sy e gaugngyyeb tﬂ”@@m%l@mﬁ‘?

t he heal t hcar ejngigank @ﬁ}actﬂhﬂcsmﬁﬁl‘x HARIBVHE mB £ RERRI suorﬁmp&m:ﬂtssds%na
related to the status of the device. The nesh network 5preferably
provi des fil? midegupstisiesc ippliqapens fa hpspivd apaatigesy iRed timpinsation systeH ar e

device prefer alt%wde% I@td%uﬁﬁatag Rﬂr§cg19§d\sleqﬁoﬂﬁmﬂeganﬁngﬁe Ifigasound,
i nfrared and radi of requency medi um

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

coatrol number or EIN},

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

system for analyzing an interaction between objects.
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[ 00023] A nedi um range wi rel ess conmuni cation format is preferably

sel ected from ZI GBEE conmuni cation format, Bluetooth comrunication
format, Low Power 10 BltteTooth comruni cation format, W Fi

comuni cat i P Fodlkidd3? Low Power W Fi comruni cati on for n@CT/USRHP/8516de
Band comruni cation format, U trasound conmuni cation format or

I nfrared comruni cation format. [00024] Real time |ocation systens,
frequency abbreviated as RTLS, provide inherent characteristics which
have both inmedi ate tactical short-termbenefits as well 15as

| ong-term strapeist | WniIGCZaLhBIB& cﬁetgrani”rﬂslﬂbi/ai"intmﬁfrtiah utQime aRea ti me

| ocation syste provi de hosp |i) nistrators wth actionabl e

i nf or mati on regg?"ﬁliyﬁ@g tHeRgRE ‘f%’?f’“o £t us and novenent of equi pnent

and people. WiohoRTLS, MOSHkh b cIRA e AERRISS: ALz th Ynrdtibihgnedeeci fic
| ocations of e wgﬁ ment and people - but al so advanced RTLS search
n

capabilities ati%wi ng searching by specific |location (floor, area,

room or 20yni @B‘%OfssetFlGQﬁpﬁ b @{m()Flc?ﬁéﬁ&irf@xrﬁmlﬂi‘ﬁ}ge&luntélydﬁ% between
manuf act ur er, asset control nunbe EIN), Brief

Description ofobnﬂﬁé Drawi ngs [00025]FIG 1 is scherratl c view of a
system for anaoy(%l rg aq;f[t}n;tsr B‘lﬁfﬂ(ﬁl M%ﬁcggttdgeen objects. [00026]FIG 2

is amlti-flo acl Ing a system for analyzing
an interacti on[Ob@ﬂ]Neen Rivﬁj fde 8 plan §i00 027 idehi@icaBinibgdga chtadpone pl an vi ew of
a single floor in a %gg .1y enploying the systemfor anal yzi ng an

i nteracti on_ befMEBACHEI SEYE. 5 SUBSTI TUTE SHEET (RULE 26)
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
pluratity 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 wircless 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

[
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WO 2011/ 044337PCT/ US2010/ 051785 [00028]FIG 4 is a block diagram of a
flow of information utilizing a systemfor analyzing an interaction
bet ween obj ects. [00029]FIG 5 is a flow chart of a nethod for

anal yzi ng arwe atiép#éi’i on bet ween obj ects. 5[ 00030] FI G @PGTEUSZOW{OFAEPS
chart of a method for analyzing an interaction between objects.
[00031]FIG 7 is a block diagramof a tag. [00032]FIG 8 is a plan
view of an identification badge containing a conmunication device. 10
Best Mbde(s) For Carrying Qut The Invention [00033] As shown in FIGS.
1-3, a system ladizdngae kiiergeiohpaotad ONetkiwhich if lreby intyrpdrscddyneeralcky
desi gnated 50. , The system 50 is capable of analyzing an interaction
bet ween obj ect & "Si¥WHFYi dual s 58 and/or devi ces 100. and the system

backhaul s 15i nfmosgt i onTiy tenasmﬁiefeﬂslpw‘sllsyeﬁ@t Pfciiitp iPsamesi0n engi ne
65 for processing. The system 50 preferably includes a plurality of

sensors 55, a prsncaoflicp Tornipig despid ancer gpsraepagensy bidldiwgubiccat i on
dov o2 50 g2 Wtk g st b gapl e npb Ry
from the communirivas ¢bimts gesitionelsismhar dhetfeedfsy BOn odpido enlyapled ek t he
Sadid > of_0hRRiRYSHEMAT: Soith 3Gh ARGHahd) i 6sTHhEG e TRES
tracks the location of objects in the facility 70, The communication devices 59 and
tags 60 preferably continuously transmit signals on a predetermined time cycle, and
10 these signals are received by sensors 55 positioned throughout the facility 70.
Alternatively, the tags 60 and communication devices 59 transmit signals in a random,
ad-hoc or dynamic manner, and these signals are received by the sensors 55
positioned throughout the facility 70. The sensors 55 transmit the data from the
communication devices 59 and tags 60 to a bridge 56 for transmission to the
15  information engine 65. If a sensor 55 is unable to transmit to a bridge 56, the sensor
55 may transmit to another sensor 35 in a mesh network for eventual transmission to a
bridge 56. In a preferred embodiment, a transmission may be sent from a
transmission distance of six sensors 55 from 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 ablc 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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Location And Tracking System which is hereby incorporated by
reference inits entirety. A nore specific exanple of the sensors 55
is disclosed in U S Patent Nunmber 7324824, for a Plug-In Network
Appl i ance, whiahoig3ther eby i ncorporated by reference i rPGIYES2E0F78 vy,
Anot her wirel ess tracking systemand nethod is Perkins et 25al., US.
Pat ent Application Nunmber 12/885509, filed on Septenber 18, 2010, for
a Wreless Tracking System And Method Utilizing Near Field

Communi cation Devices, which is hereby incorporated by reference in

its entirety. [j8t51anot Reghowh MEAI@SISth: ER&I 0 tikaSdcattsadn ¢ mBiiticaldi s
Perkins et al., U'S Patent Application Nunber 12/484236, fjled on
June 14, 2009 epigy ths raprtinay sades apd ppsibipmef obipels K bates pERRGACEBID 6

SUBSTI TUTE SHEET(RULE @6kes SANPLNZIsHY s A ekt AGHIQy BatmrR: Obj ect s,
whi ch is hereby 1 ncorporated by reference in its entirety. [00034] The

system 50 is prtbfwhatinfshewprodpelic atovdlinegend wighanngoigybgy 4800 usi ness
of fice, factory, i 1021 I MG RERM 2880%Ys Ryl di ng.
The 5syst e(r?”l 5(51}{?“%"9[9)%?deér%g%%&}?ﬁvﬁpg{g% %r%%bgg(’?kﬁ’gl[ﬂ‘i di nt or malti gn over

t he mesh net webdvedeoimnedd Bdtagnidhjidet 2484 for b Shvedn Virowghidigrcet he
facility 70 in,order to.analyze real tine inf f. iping to
t he object at qﬂg Ml %%i“l g’ﬁ%segggainﬁg“g%@t nglp‘g@ersk{;gbr#ng@ Sgﬁg%ﬁélgac ks the
| ocati on of olbjceietdbyitle stliers §3ued, Whitlyth@iOtranihiesigelmuinmidgatso &m edbeimilces 59

and tags 60 preferably cantinuousl. sm.t signals Qn .

pr edet er m ned “PI?SHIéWS'Q/%‘IﬂE, mftﬁlr‘f‘lf%‘i'b?]ﬁég é‘{ 21?1(3 ngqlgmg’g & Héecég ilS\Pg{gc%b);y sensors
55 posi ti omed 1gchedsigheutihd Balid ai HMdvieyer/e syfbh 60 may dlsoshode bihel-sirgs 60

and comruni cation devices 59 transmt signals in a random ad-hoc or

dynani ¢ manner OEHEPEARRSSSHYHRNE: are received by the sensors 55

posi tioned thrgugdout therdfark binbolintdt, cabh Corsineatch deficd 9ansaAE 60 t he
data fromthe communi cation devices 59 and tags 60 to _a bridge 56 for
transm ssi on wefamly meinpsrinfrawienigrko! seproxfracly 28HEgi%% i's unabl e
to transmt t@@Af iUgGnmfmichilR [SRRSOroRRLITMYEL JiAl&TRE2. £501, anot her

sensor 55 in a nesh network for eventual transm ssion to a bridge 56.
In a pref el echlemidlynasit comeunicaies fgvies 5 ndrivg SOansaitnen infapd sgnal
transm ssi on %| ﬁlttﬁlﬁg&nggi 1%.3&%5&%*&&%351-&(?@“1 Qs Photyds Gerofedium-range
Alternatively, & transmession is sent froma transm ssi on di stance
rangi ng from Eootta30tfewintiselesansonsicssn §ysom JudGrleggemnBanicalibe

| nformation engi ng;OR PLRIFHHAR Ve GRON THOYSLY B EFEOBEE, MR DS ons

Power WiFi, Ultra Wide Band (“UWRB™), Ultrasound and Infrared communication

20 systems. The wireless communication systen is used to exchange device specific
information after the low-power short-range system has indicated that an intcraction
has occurred. Those skilled in the pertinent art will recognize that the wircless
communication system can also be used independent of the low-power short-range
system for other wircless 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 ef a/., 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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fromthe nmesh 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

i nf or mat i orweryilne3Bs processes the transm ssions fromREFUSERYBES 55
and calculates a real-tinme position for each of the objects and data
25 concerning the object 100 within the facility 70. The real-tinme

| ocation information for each of the objects is preferably displayed
on a graphical user interface ("GU"). A floor plan inmge nmay also be

used with a gkaphi Makotka@ficalish RVit@GE maY hcedeﬁ@rrmmaemd Hﬁlﬁibﬁﬁ)ﬁl@dib di gi tal
assistant, or the like so that an individual %’F 5%% ty 70 is
abl e to qui ckisyehpbdispasedipesranera @/ i b ikt HEbpieP 92 @ refow t he

real -time stayys.of oLbs A??@MPM&P@:;Iszg SudsMBHaRIie0E PoRr DRET ation, in
need of mmintenance,” or simlar information), 7 SUBSTI TUTE SHEET

(RULE 26) WOTROu1is0#4387E0T g2 0 oPost bediciiontusiend008R8iAe] rFl g 1,
the systemss0 yut bl 'ﬁﬁaczng%{l?eﬂiﬁquﬁﬁe h%f?w?f?w}u%{smgngf MABR T b Jpe

real -tine status and Ion 0O | ects eari ng or 1 ntegrated
w th comruni caﬂncbmediavbycw:;ﬁ@tcd‘ﬁhe:f@@ncsmnlsu SBastfes.pr ef er ably

wirel eSS| y COW?‘} cat eA\s%hltggrn sl Q%Cﬁ$ efa(c%!ﬂlc%ﬂs &Em%g il%s L”%Y‘{e N nes)

and with an i tion”engi ne rou conndction 66 via
at | east one Wicliigg® 156mulsplehom$75d4csﬁioh§]eoi 750 7ﬁlh:31da’iﬁxdmemnbnlw®med u. S

Pat ent Nunber 7324824 for Pl ug- Ne rk

communi cat i on 9@5\’/?’“&@%‘”‘5’@’0@%& a‘fcgbg@iegﬁaoqgil\gﬁgoﬁigﬁp%Slg(fnégfshmél ?hout 1P 57
whi ch are FOGCGJCMMOWQ gdfsel.«&smsm sbtfiag Radinvgh iroi cmfmemnaanmmVnm 58i gnal s
to bridges 56 for ent nsnj ssi o t i on. engi ne 65.
The i nf or mat | O BeghABES s BOBF BT R b SGFC ) B ph e ho

facility 70. Iig\@YSions FdRethSHadoRms 3Q bhekiauhS@e inRehaide ornthothkshsi t e
i nformati on engi ne 65, not shown. [00036]1n a preferred enbodi nent,

each conmuni cAEEH feibe indemaon shginetdigl %Gxaﬁﬂ’& &S ‘V“ FIG AR wEem 1 adi o
frequency sig '3? het&&nf%?ﬂﬁt%ﬂimdﬁ |5 Q'a §8b4a§d §3cARtehated inla's g) oomldn@ are

comuni cation format 1s preferably | EEE Standard 80
15Al t er nat ISveluying m@hlﬁﬂgnﬁmhu&:wmmlI@%\Til@@fwfsah@]gméii @GIYF%élesm ts an

infrared si gn%ltelgéimm HoAbARM S ?We B, IR s F?ﬁﬂtﬁ%&ﬁ%lbtlhé’

contains a | ow range eet) W reless
conmuni cati on l@ymln@mhe &mndutm (stegeegssthe:mmmnmaton eﬁhfsry@tnélrt# J8ncl ude

ZI GBEE, BLUET WFi, U
U%T %_Ibly Uu[rgt %1 1(:(t)0mJFIJ d‘ld%;_tlo’ndl o1, %lsol's%% ﬁ) PRI 2, i tra

W de Band (" rared conmmuni cati on
information pertaining to a fluid pump 100b 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 valuabie information.
Thus, a hospital can obtain valuable information about its cquipment, 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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20systens. The w rel ess communi cation systemis used to exchange
devi ce specific information after the | ow power short-range system
has |nd|catgﬂ) + i nteraction has occurred. Those S%k&) gnm&ﬂ%Q
pertinent art mn recogni ze that the wrel ess connunlcatlon syste
can al so be used i ndependent of the | ow power short-range systen1for
ot her wirel ess comruni cation applications such as |ocation and
tracki ng, 25sense and control, building autonmation, snmart energy,
tel ecom applicati ons, consu uildin auto tion, renote _control
appl i cat i ons, i i e *éSEﬁ@PE 9l el Sy a st el | ness,
and nany ot hermﬁ)ﬂﬁhﬂoﬁ@ﬂghﬁ@§ analyR& tﬁeﬂﬁl@m&ﬁn BRMof@risORSui446h SV t h an
asset theft protection system such as disclosed in _ Baranowski et al.

U.S. Patent NutHseetionghagayreey|gp uiizgy: fhsllosationpf de wicrgtiao/patighs et hod

Wth Optical Tag,30ReMRY@N Bt ﬁﬁ?tvld?m«; 53\’!41&1 GdditloRal tﬂa%{oﬁbfhé NERkReh at ed by
reference in |ts entirety. The SUBSTI TUTE SHEET (RULE 26) tags 60

and conmuni &at inghc Gewsecibs dSﬂ)fOrgal}ﬂ#febﬂéiésm@Mwn tor the p#tgntul t i pat h

errors such as&%?drﬁfl 0S G.iﬁﬂ M %s@p cg%eop&z?aSFﬁ;ﬁanNunber

7504928 for a et ess rac i'zing Tags Wth
Var i abl e Power dekaipgdn phrpases, ninassﬁomraspn ;anvddeﬁaha sei foelh oedne sidd bfFre Pat ent

Publ i cati on Nunber 8/ 001276.7 el e ackl S st em And
Wt hod W Ch LIS T Parotr b S nan heslen Eet dh AR E NS S0y

i ncor por at ed bﬂdosreelflﬁd’demﬁlepélmehmlvﬁﬂ &Bégnfzethhﬁﬁe 111{13@61@(3&&1&50@5105%13 in

FI GS. 2-3, 1Qhefam it S 53 gsag ital, -The facility 70
has nul ti pl R Y ey ”E““'“I’E%EIH“ daysicabiglation VGCGW?}EOYIH§§>*1W| tiple

roons 90a-i, V\ibrb\hd@cﬁe@hoﬁmmﬁ(ln@@C@Sﬂidﬁbﬁi@l 5ddoQM BB triack EoHile 8&essing
Posi ti oned thro%ghout t he 10f aﬁl lity 70 are gensors 55a-0 for

obt ai ni ng r eadMeyEtieR Bt @ SR APERe 513 comRute 88 inggeralinys. ¢ g dnfypatin: ached

to people or ﬁM\h&‘c%Smclﬁelﬂfdiv‘m%s %tllht%feﬁlc%&nﬁﬁl@a‘f‘(% ﬁe@fces@@%‘ ving
transm ssions fromthe sensors 55 for backhauling the I nformation

over the mesh ﬁ@tlmmwgr@itdhlégilWW@&O@ﬁe‘éwprﬁéeng@biemiﬁp@ﬁh%be as
shown in Fh& @y g%uﬁ%ﬁlte alﬁil%eq{k@q RY chﬂi%ﬂ i%s%‘hé’abg 50% %58b
usi device 10

and 58c are | ocat In a s room an are
whi ch is a surigiCelf erki.tU. S'ﬂa@ntlf’twm"dhmhime?eﬁgﬂﬁ@%@ Wéwéehsyﬁecécmghe

| nteraction by&}’rrpm An ?II{%&I l{"meEx?remg%en%per afure }}es ?mmr}ta ruﬁi‘f\’c% bqu,l’e Q); he

devi ces 100 ut?it z&d oca eract’ion sur
previ ous | ocat nampocitedtbiyecferade iniid walray.58 b(lpgwcélabkg/s aalmmgjlnﬁbetweep
roon) and addi S0 .shown in formation

portai ning to U PG HErR Toot I SR HEPEIR (kb Fes F BB AB0b,
acting 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 60 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, m 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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20as a node in the mesh network, to the sensor 55 for backhauling
over the mesh network to the information engi ne 65. The backhaul ed

informatio rg' a current, real time status of the i
what typesnvgp zcﬁ}e“?ns?:al s are contained within it, the | es(té ;gézgyﬂ{%s

chem cals, the tenperature, and other valuable information. Thus, a
hospital can obtain valuable information about its equi pnment,
machi nes, and 25 the |ike, without having to use a human resource to

obtain the information since the infornmati i.S ba aul over the
mesh netvior k PEVAT HEAEEOBREIGHP IRt Brt 8 ALTHIE 855kl S Shepiena and
di splay on a GUccdvkd 4@ WifdrRkion RS 8 dbibcR K NS inRXANBH EhgindenabRQWN 1 N
FIG 3, the system 50 deternines that i ndi vi dual s 58a, 58b and

58e are | ocat b begkhapledntpanstionsonbeaanglier samdiplesf fagtosse Jhewuliiple h  30an

attached tag GRers WHdeh slals 8t tﬁ@&ebi@@ta »IRh §REdoR Gt ﬂl%‘étiioql,eq dutdfiof B i
exanpl e, individual 9 SUBSTITUTE SHEET (RULE 26) 58a 1s a patient,

i ndi vi dual 58Bctios, apryipps logdtiam of thadevicnierioy fodbeedctidggandiinformatnnfeieotheThe

i nformati on engi 65, yzes the i : ' TD M ing it he
duratton of ¢ RATEpaes R RAA & Bl Ol R BLARHLH, BhalR AR AP,
of the interadtaclo0f pht backitilal infoomyion & benumivicdos: grpbiailiven of t he

i ndi vi dual s S%Hzarﬁge additional factors. The information 5engi ne 65
uses this datd td generate billing information for the patient.

[ 00039] FI G 4 [dokist r anesthe njathed B00 &d bak Bhiitgesfoutadiondvet fesby st em 50.

For description r.poses, .t i nfo t] roviders are set forth on
boe orae off | B R ORER s i o bR 0B Mo e e s o hor
side of the netlwidkiiceHane@webde it B8 nskiolld @dthisRxdnlpi, PERitNeRdcAgt W | |
recogni ze that the illustrated arZI%hi tecture of the 105%%tem 50 is not
meant to |imi tS IS RiamEd) Af BpckiZ0bhn 8 Hirpless eetnd isrensrts rramitsn

provi ders and ,g¢ad dePBSusink A nfe@Gh poR@ chitllMdadbtAood] GeMsdithcouhd, acked
whi l e accessing information froma device 100 such as a conputer

i n oper at i ons M aphindphigionen HF kv dBids the et Wierdess ngralip torived 458 t hat
wear Conmmujy catj ] ar

Communi cat o Ao A AEHFAD, o A EINERLLRRRL et EERRANS R
sterilizabl e tsaydisd@vadedtiorhaldrniion cugige ¢blpgyt2005 tho fnfemendnlchguh| e

tags 60 is fo e Gal i I Pat ent;,.A cati Nunmber
127328030 for S PL %@“ﬁ'?&”ﬁ%H@v‘@%“tﬂé‘%‘f%‘ﬁgﬁ%%iﬁg%‘p%%ﬁ ALl
Tenper at ur e Re806s thaivforfiapp engmealongh theenesionetvwaic vanpoitsatheflimoyrer ef er ence
inits entirety. A bridge 56 acts an.jnter i ary between t he
backhaut i nt ortiidesh s MRS oirs, ARVREAEHT R lenF iRl
comuni cat®@s fi2Qwir@imrpeddrm® i dp@ratide itk Afnd¥apgat i on engi ne 65 whi ch
analyzes the information to determ ne an interactioqn bhetween j ects
for access thr[(&g%‘h an @n@%&?p“r"?‘%@ W“B@QFVI‘%‘FrIQQ‘SHQ‘PWRH F’%ﬁ' 7-&‘%@95&5 on
conputers 66 Qff@hancidieAPRickabntid&eN01, Rirfkdaee 09 M oseSupd P4 A

met hod 1000 for backhauling informati on over a nmesh network is

i1lustrated i #sEpel0G Aligmapyede e 1o 64 inclydes 8 metion serser WA desvi ce
associ ated Wi fBn@sions 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 F1G. 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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250bject, in this case a ventilation punp, operates as a node in the
mesh network and a heal thcare device. The ventilation punp al so
oper at es aswgzﬁ{l;;‘@ gevice. At block 1002, a wirel ess sigaglsiofuosizss
transmtted from t11e ventilation punp using a nmedi um power

comuni cati on protocol such as ultrasound, infrared and

radi of requency. At block 1003, the first wreless signal is received
at at least one of a plurality of sensors 30positioned within a
facility. At block 1004, t signal is. forwarded over the pesh

ot wor kst ng g sttt rn b Tt nbaioh 8 Srise e B ock 1005,
the signal is @aemipy@eksia BAagd/DHHRLEEAENON: ARG rdteivedAlgnills@dikin 1006, the
i nformation engfi ne anal yées_ t he backhaul ed i nformation on the signal
for a multipl éigmatiopdiet be highdetigtipnsisgises prdanase begtige flgstions Hiedteus  of
the device, apR§bbieRNheGaL! Ny AdheFAEREA basd WiA! irBni®font he
S5action, a previous |location of the device prior to the action, and

i nformati o f dihe gsreyreesi EeZd0RFE eqdyarslessifaptissions peladely dvqiich e

di stance of t : LA 4 j,0Nn - . ~c1-he, backhaul ed
information i E&élg%%:‘n%glt&g)éd]t%g&ﬁ%é]%%h?%ﬂ:{‘{dlcg}é]g?éﬁib%rg%}feaf%%%

[ 00041] Anot hendenglich el 12006 thosendiarikhand [dceiged sighd smagthomdoger a nmesh
10network is iS'o Yab bR %ﬂ‘%d ilsnr Fr!et%%ablam' kags 10%:!1]?1%0%5'21199& the %n‘rﬁlselaillaﬁ Sf?%g. e
device operates as a L gV eE And 454 "node” I e esh tnetwor k. I n
t hi s exanpl e, vilhefohthalrihpmie. desh se@ol sefaalbiesnds thad@alnoaigthor . At bl ock

2002, a wyreless signal is transmtted fr heal.t hcare device
Gt ng a melt uitmeRe e EEIRGR b Forn oot S e faSutna
infrared and magliotd TROUGIAY sends DmOOKcalOQhe bEilRs prefeBblyWirsigh @ss si gnal

is received at | east one of. a pluraljty of sensors. positjoned
wthin a fact AGYEE ReEsleR g iphemeigelodtonRE i e Boppohn

i nformation ergidifed hlusitt O6 Kaid@HBnal &1@@%1! RWAARE! 20 1RREksehaaLAr M nes
that a firmvare upgrade 1s needed at the healthcare device. At bl ock

2006, the inf dirtt ilgre SRYe Halse Mlth detreinigsHerrdmabRiop PRISIHICS ¢ he
firmiare upgr ad@intaR iddbs RER) %}ﬂﬁ%@g fti&@mb&@vaﬂ{f‘m% i%&‘ﬁf'ﬁm&{%&?, the

heal t hcare devi ce receives the irmvare and perfornms an upgrade of
its firmware. [U0642] AAtpaliienecarst ¢rihpsasiachpd, v hatignidesdle endiagdurgligy of
illustrated i ] : r LAGLUEES, ficoc mav

m crocontrol | éreﬁlfa(c)ﬁf?vz?b %-Jragn s@g?%gar“’gI‘g‘fi??{gg%p%ﬂéméﬁ%gﬁ&%% "BRd a
sensor 106. Alitchxinblbédpedsyire mpratots abipl G devick,uehpsatian adt, posgerstanks,or  105.

The transm ssigns.are_ transmt through, transcei ver. 3. A.power
supply 104 pr 6vvxlce§ceh§u1s, and therlﬁke, an(li zﬁldmdy W ON 9hed hATREF Yk, ]'Hm plulahgr
20 of network monitors preferably utilize ZIGBEE networking standards and technology,
such as disclosed at zigbee.org, which pertinent parts are hereby incorporated by

reference.

25
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25 power to the tag 60. Al of the conmponents are preferably
contained within a housing 107. A communi cation device 59 preferably
has the sanme conponents and structure of the tag 60 illustrated in
FIG 7. [00043]FIG 8 is a block diagramof a systemfor determ ning
areal-time |location of an object. Sensors receive the nessages from
t he broadcasting tags 30t hrough attached different antennas,

cal cul ate thegsi@nal strength, and decide which 11 SLTBSTI TUTE SHEET
(RULE 26) signal strength to use. The signal strength information is
routed to the server for |ocation processing. Bridge/appliance/server
devi ces received Abk@i@h fGitbaetiGiuling K=k MérhRlorf sWMatnieshtelbrk, the system
definitions sensors and nmake | ocation decisions. The tag sends
broadcast meS¥AYELSpref erably using ZI GBEE based wirel ess

transm ssi ons. 5Télﬁiu&$ty33®te&gsrmﬁlovmetﬁnﬁalzﬂ.a?ﬁgs fpRBantiMgreireisibject, each of

Eneeomne>! Qe AT & ads dSEHEY & UPREUaf Wng R PEEeE torivicias

t he sendi ng foagatand recei ved si gnal strength readi ngs. Software on

each sensor prefef %%%Hn B%Scohﬁa?gkgg ﬁltggfsseﬂgo:'& e {ehq\ﬁt?nnsal f%‘i@t& eqeh

strength value for 't ans 0 ensor pre fera
si gnal st r engansonditineg lduﬂahmo{mertsorsmwrmpmahmwéh ateagighe athwr sarisesef the

ZI GBEE Dbased,, Wafaﬁ g?%%}shgsggﬁﬂh%ﬁeeﬁfg% §l§om;ﬁnﬁc§@@%@%@wﬁ Tt Feast one

communi cat e rough a bas W rel ess
t ransm ssi onseri@mmfrﬂke Plygéty| é%{tsp@rﬁl%ﬁ OFtelﬁﬁie?e agan erd printfipthgtingsh network

cal cul ated bb(sn‘#ggé B&LohB SiBRES %ﬁhﬂ@ﬂlon%rﬁ%ﬂ%l@d@ﬁr%%ﬂeBﬁlﬂﬁa@&ﬁdt h€ared,
sensors that hear the tag. IHESICIH%ISG.SOUI i zed

det ermi ni ng #t@ERdofeguency ged|ueh Wheren eé‘b]eééttonff?\ﬂﬂtpﬁinhtf%ﬁ?"'i"‘ﬁd’ﬁﬂrm at

facility by leakiong of th@&:t@r@ér&o@éf@ﬂth@ﬁh@hiyr@f e&adraAn teMash fdNOH 4lilizfhg the
pat lent wears

tt d | jt f
o cal devi SEeTbRRRRRREUTTgH POt GiReFK BB BoRuR enERh Bieh HEURE
devi ces may amcl ude bl ood pressure nonitors, dialysis devices,

respiration aids, In%%&mh%?]é?]b in &cﬁﬁr?ﬁrmgat ﬁ’wﬂﬁ?t?e% %1 ?twﬁﬂé ECEI%I |

may act as nodes 1n a nes € p ura y
nonitors pr eibﬁh@llmfmmalwtzkorﬂﬁ(daﬁﬁ'ﬁaseomdd prgnt stha hdekhdsl igfognation

technol ogy, d‘?'%? a?|e§§t]b091%$og At &%ﬁ%ﬁﬁﬁgm m:c(éha REACL G ofgR T S

are hereby inc erence
healthcare device, a chemlcal in the healthcare device, a temperature of the healthcare

device, a chemical level of the healthcare device, a motion signature of a healthcare
device, and a last person that accessed the healthcare device, the information engine
determining a position location of the each of the piurality of tags;

wherein the mesh network routes information from each of the at least one end
points and each of the plurality of tags to the information engine for processing to track

each first object and to coliect backhaul information.
2. The system according fo 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.

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

from the healthcare device to a predetermined destination,
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1. A systemfor backhauling health information over a nmesh network,
the system conpri si ng: a plurality of tags, each of the
plurality of tags representing a first object, each of the plurality
of tags transmitting a wireless signal using a first wireless

conmuni cation format; a mesh network conprising a plurality of
sensors |located within a facility, each sensor of the plurality of
sensors communi cating with at | east one other sensor of the plurality
of sensors utiliz e firs r S CcOo ni cation f

St Teast oneSsensbiesetmathpd o L SR Aa B M S
end poi nt i nrdldted toasio ackevgetkhe béali)care sliecicakhsiv r el ess communi cati on
format selected fromone of ultrasound, infrared, and a

radi of requency nedi um wherein the at | east one end point transmts
only to at |&ast bmesystert hecopdimeio damslovteereih thehpeghl natadrk trpngrhitseata or s
in the nesh %@11 tion
format to bac tgégfokl?d‘}# @p%@rﬁ%ﬁ!g@%é:f&%ﬁg@'%%% E%n%asé& M%&a an

i nformation engine in comunication with the nesh network to receive

backhaul i nfgrmat TWSJS[&%&&%lﬁétolmt1 VHReiR B R HetwdR & aRarikd @it
i nformation conpri si qg | east” one of a status of a heal thcare

devi ce, a sefSfAtedigu tl@leqfﬁ'@r‘l‘ﬂéﬂ??’f?dﬁﬂ@ healihcaee devigtheni cal in the
heal t hcare device, a tenperature of the healthcare device, a chem' cal
| evel of the_heal hcare devi ce, npt i on signature of a heal t hc

devi ce, and & Ias %W%aﬁ%ﬁ'”%‘&é&@éd”ﬁ%g ﬁh‘%ﬁ“@orﬁé@f‘%ﬂ’s artn%

i nformati on efgedne tletRius ditHegiediceosi tion | ocation of the each of the
plurality of tags; wherein the mesh network routes information
fromeach of the at |east one end points and each of the plurality of
tags to the BnforTied syeteneagiontng forclgimn doasssin thel raedir isetwork @cdvides figtware
object and tog bac ormation. 2. The system accordi ng
toclaim1l WH g‘hée(%he HS‘?Q%B %‘? is fixed or mobile. 3. The
system accor di ng to claim1l wher ein the healthcare device is at |east
one of a fl uj )

el ectrocardi ogr am ﬂ}?EnH&%%E ASIEB Lér}tb é‘%gg%ﬁ%}’\’n@é ?gﬂﬂ%%ﬂﬁgystem (RTtéS) - the
mesh net wor k SYSR 6eMpiigingt nat i on from t he heal thcare device to a
predeterm ned desj bfﬂi@éhim tags, éachﬂ?%%%ﬁ?‘o%@ﬂéﬂké&nﬂr% £4irdd dBjeket, each of
wherein the mesh network transmts data related to who accessed the
heal t hcare dE@iR\galtygktags ansmiEing g wirelesaeiand! Yping atfist wirglens EOWB'F‘@@W“
the mesh netwphkttransmits data related to how nmuch tine is left
before the device needs to be serviced. 7. The system accordi n
claim1 wherein tREETRERMWOH: %‘?Hi‘slnﬂa’z‘r{g‘ﬁf?‘ﬂ% °B%?Pé°ﬁsi‘r°&¥e€‘d"”§‘5‘ ‘W%&'% WS@‘J“

of chemi cal sséfser bfﬂhé bﬁrdﬂﬁj&if’&;mréécdﬂﬁwrﬁ@tmg &uth ’éhleaaméemeaembdbm@e
to claim1 whe

status of thB" Ef@ ééens"@s ““Pﬁ‘@g g@?sf{flér\”{'rggeéa F&'PH’@H”FB"% fgm?ﬁt' T’ﬂﬁﬁéﬂ %%”ﬁmf’ i
nmesh net wor ktherphwaidgsf denconsalse dpporeastes phmlstyhﬁ ehe pbinfsdathe roeshi neévork that

g-(F){TLé;] , E?Egnggg tg‘ & (L:Hoﬁn%’)r/cfes%%gsg L 55'; %%écon% W|r|eﬁersg1 Il %nafﬁgtfo%tfbrn ésgl te(gﬂ‘rom
t he pl ural it gneéf Uiteagound: infesehtnhg r@dncﬁfraqsenqybp@:&um, \mm:ehn ebcht ¢fghe plurality

pI urality of oit rﬁ?@grigr&{dr{lpto%t \@agtedn%%? tr%' &ﬁ@lseHéerQf tie I)I'uFaﬂ'y of sensors

w rel ess comuni catl on
in the mesh network;

wherein the mesh network routes backhaul information from each of the plurality
of end points to a predetermined destination, the backhaul information comprising at
least one of a status of a healthcare device, a service date of the healthcare device, a

chemical in the healthcare device, a temperature of the healthcare device, a chemical
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a nmesh network conprising a plurality of sensors located within the
facility, each sensor of the plurality of sensors conmunicating with
at | east one other sensor of the plurality of sensors utilizing the
first wirel ess conmunication format wherein sensors of the plurality
of sensors also operate as a plurality of end points in the nesh
network that operate as RTLS devices using a second wreless

comuni cat i ORvEéIQF Rthe@h@ed 88lidd, MDA siRhatutel df&FOMEMhcdr@ Bie At dnd abt @
r adi of requency negllﬁyngé: vvhedrﬁi n e[\ﬁch of the plurality of end points
transmt onl §eEQN Hpt acogsseddie "eFNe#E d5Yifer sensors of the plurality
of sensors in thewharsin themessin ketwork routes lfi@meation frdre eagsdf thepudily of end

rout es backhaul, informati.on fr ch.of the, plurali .of. end points
oo oaet opuhisialt SREF o AL o B 18 eicFeor el bR o pPoBR o o
at | east onetradk ench fiest ogjecifand thedletthmaklmutliefonnetiora servi ce dat e of

t he healthcare device, a chemcal in the healthcare device, a
tenperature of the healthcare device, a chemcal |evel of the

heal t hcare d&li celhesystsin acrogdingntatclaire 18fwhetein theahashoetvweorklendraies aand a
| ast person i ce. i e
mesh net wor khlr?g%ts gﬁ%%ﬁ%%#ﬁ?@éﬁ%&@%@gﬁ%ﬁ tgﬁceh Oglﬂber%{ riat %f)?ﬁd;%&i s
poi nts and each of the plurality of tags to the predeterm ned

destination §or prRE{aEMScdRiitd BClkiasvnkldiptheMdsBGetiidopdatebt gct
backhaul information. 11 system according to claim10 wherein

. The
the mesh net SRFPRIYPETEESYSIgR A arepcihayy for ByieraRlonireny erefhef|the Bikrality of end
information pgipw) each of the plurality of end points. 12. The system
according to claim 10 wherein the nesh network operates as a
secondary RTLS system and a backhaul for information fromeach of the
plurality of1&nd P $ilsfem adcdrding e ciirf t1 o mharhvthdicagh bithe biatalityldd end points
wherei n the eacht of the Lﬁ}lﬁura‘éﬁi tcé of end points operates as a
heal t hcare d8RA'R&S3S ﬂ\_ea "SS%m accor di ng to claim13 wherein the
heal t hcare device is at |east one of a fluid punp, heart nonitor,
ventil ation [o]s1 " i
ol aim 13 whersi b TRcReRr bRt WA T wratin SR ABARER &0kt e
heal t hcar e defd ftéd pgnp, herd dengemiverdithtide stinp and elgctrocaliodia®. syst em
according to claim 13 wherein the nesh network transmts data rel ated
to who accessed the healthcare device |last. 17. The system according
to clai m13 Whher elhe $ystenhecoarding tasiaim 2 amerein We deash netfost egtesdnfppiation
much tine isgbiile ReftAERe HBRIRY HBIdIERHSd RshutigRr vi ced.  18. The
system according to claim13 wherein the nesh network transmts data
related to the status of the device. 19. The system according to
claim 13 whef@i n thesy8Raadteidmy t clirf B ddsreii thEwssA nefdragasniie dake

heal t hcare deyi ce.
reYa’usade to who accessed the healthcare device last.

17. The system according to claim 13 wherein the mesh network transmits data
related to how much time is left before the device needs to be serviced.

18. The system according to claim 13 wherein the mesh network transmits data
related to the status of the device.

19. The system according to claim 13 wherein the mesh network provides firmware

upgrades to the healthcare device.

15




