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ELECTRONIC LOCATION IBENTIFICATION & TRACKING SYSTEM
WITH BEACON CLUSTERING

BACKGROUND

Determiming accurate indoor locanons for people and objects has been the goal of numerous
governnient, acadernia and corporate institntions for well over a decade. GPS, while excellent for
owtdoors location, 1sn't well suited for indoor location due to signal attenuation caused by the
building materials causing significant power loss for the signals. Numerous technical approaches to
accomplishing the poal of aconrate indoor location have been researched, developed and fested
though the effectiveness and accuracy of each of these metheds can vastly differ

The mdustry classifies ndoor location technologies o infrastructure-based and
mfrastructure-free  technologies, Infrastructure-based technologies require the installation and
configuration of physical beacons, typically based on a radio-frequency technology such as IR,
WiFi, RFID and Bluetooth but can also mwelude beacons based on sound, magnetic signals or hight.
Infrasiructure-free technologies, typically utilize the exdsting infrastructure gvatlable i a location
such as WiFl access points, cellular'GSM sipnals, peo-magnetic and sound sources though they
usually mvolve quute a bit of configuration in the form of [Ongerprinting, or the anslysis of the
specific properties of WiFL, Magnetic, Sound and other signals at various points within the room.

Onee the mitial mfrastructure, fingerprinting, analysis and other smplementation steps are
done, the various systems auwrently 1 existence rely on various forms of signal (riangulation, signal
measurement, sighal disturhance, movement detection, barometric pressare detection, or other
forms to detect the location of a person in an indoor space. The techuical names for these existing
technologies or methods include, but are not Hmited to, 2.4Ghz Phase Offset, 2. 4Ghz Time-of-
Flight, Ultrasonic Time-of-Fhight, IRRadio Time-of-fhighi, Modulated Magnetic signals,
WiFrtBluetooth+IMU, WiFi Fingerprinting with Bavesian Filter, WiFi Fingerprinting with Newal
Network, WiFi Time-of-Flight with Adaptive filter, WiFr+IMU Fingerprinting and Steergble
Antenna Time-of-Flight,

The existing indoor location technologies have performance and accuracy issues related to a
variety of factors inchuding but not himited to requiring a line of sight batween a persons” device and
the beaconsisensors, signal bleed complications, mterference from other sources, objects and
construction materials, and even the human body acting as a barrier {0 a sigual. Additionally, the
overhead in terms of deplovment of costom infrastructure, space evalustion, Ongerprint analysis,
system configuration, equipment costs and other system tmplementation related issues is relatively
high for existing methodologies. The corrent disclosure is directed at addressing or reducing these
issues with door location accuracy, performance and overhead with the additional benefit of user

identification and tracking throughout 8 venue,
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SUMMARY OF THE DISCLOSURE

A method and system ave described that allows for the elecronic determination of a person’s
location in an environment where existing technologies such as GPS are often unable o provide
accurate location infornsation. Additionally, the method and system allow for navigational services
fos be provided to persons, and real-time location delermination and location tracking. The disclosed
mcthod preferably can work through a system of wiveless radio, sound andfor Haht-based bencons
commumicating with the customer’s smartphone, computer system, or another electronic device of
the customer. Wireless radio, sound and/or Hight-based beacons provide a system with real-time data
about the user’s whereabouts, allowing for the confirmation and tracking described above and
below. Depending on the type of location using the system, in cerfain Circumsiances one or more
functions of the system may not be needed or gvailable o users and companies alike. As a non-
Himiting example, where the system is used by a company that provides food and beverage service, 8
user can place an order for food/beverages and the order delivered to the person at their current
focation as determined by the system whereas when the svstem s used by a company which retatls
consumer products the company mav not implement or need this specific feature of the systeny.

The following non-limiting definitions are provided as an aid in understanding at least a

preferred embodiment for the disclosed novel method and systenn

Electronic Location | An electroniv database where locations, permissions and user profiles
Identification &
Tracking Systern
Patabase (database)

are managed and stored,

Flectromic  Location | A specially programmed electronic or computer systemn which
Identification &
Tracking System

{system) departure from locations based on information recetved from and being

electronically determmines users’™ locations, presence at locations and

i compumicaiion with wiveless radio, sound and/or hght-based

heacons.

Electromic  Location | A specially designed software application “App” that 1s mstalled on
Identification &
Tracking System

Application {App) user's electronic sysiem or device o communicate with wireless radio,

the user’s electronic systemn or device and which allows and directs the

sound and/or light-based beacons in order to identify the user’s cumrent

location.

Liser One or more persons whe have entered the physical location of an
organization who wishes to utibze the location identification and

fracking system on their device.

System Administrator | One or more persons responsible for entering and maintaining
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mlormation gbout each user in the svstem and database as well as

configuring locations and performing beacon management,

User's Electronic | A computer system or electronic device, preferably portable or mobile,
System or Device including, but not limited to, cell phone, smartpbone, key card, ablet,
{aptop or other computer system belonging to andfor carrted/possessed
by a user that is specially progranmed with the Electronic Location
Identification & Tracking System App o permut communication with

one or more wireless radio, sound and/or light-based beacons.

Wireless Radio, Sound | A small receiver/iransmitier capable of operating on short andior long
andior {ight-based

Begcon range wireless communication between electronic devices. Capabilities
& q#

mclude, but are not hmuted to, pinpointing Ws own locahion, being
programmed or designed to utihize the software i a smart phone,
cellular phone or other electronic device to determine that device’s
location and bi-directional data transmission.

Wireless radio, sound andior light-based beacons can  utilive
technologies including, but not lmited to, Near Field Communication
{(NFC}, Bluetooth, WiFi1, Light-Fidehity (LiFi}, Magoetic, Ultrasound,
InfraRed (IR), and Radio Frequency (RF). All of these technologies
and similar current or stmilar later developed comumunication
technologies are mcluded in the term “wireless radio”™ wherever that

term appears 1o this disclosure.

Device A smartphone, cellalar phone, computer, tablet, laptop or any
slectronie device with wireless radio, sound andfor light-based beacon

comnunication capability and specifically programumed with the App.

Location Cluster A groap of Wireless Radio, Sound andfor Light-based Beacons which
as a group are utilized i connection with all members of the group in
the determination of a customer’s location. The location cluster can
consist of one or more beacons, clustered together utilizing the same or

different beacon technologies such as NFC, Bluetooth, WiFi, IR, etc.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 15 3 process fow and block disgram Hustrating the registration of a customer/uses™s

device in accordance with one embodiment for the disclosed system and method;
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Figure 2 18 a process flow and block diagram illastrating the registration of a beacon or
cluster of beacons location in gccordance with one embodiment for the disclosed system and
maethod;

Figure 3 18 a process flow and block diagram dlusirating a first embodunent for defermining
& custormer’s presence af location by the diselosed system and method;

Figure 4 38 a process Dow and block dwgram lusteating 8 second embodiment for
determining a customer’s presence at {ocation by the disclosed system and method;

Figure § is a process flow and block diagram of a location rules engine in accordance with
one embodiment for the disclosed system and method;

Figure & is g process flow and block disgram llostrating a userfcustomer opi-out of
tracking/monitoring by 3 company/facility in sccordance with ope embodimeant for the disclosed
system and method; and

Figure 7 illustrates a non-limiing sample of a customer presence determination using
beacon clustering at a location in accordance with one enbodiment for the disclosed system and

method.

DE]

Figure 1 shows one method for allowing a user to register their conputer system or device
with the slectronmic location dentification and racking svstem of or -associated with a particular
focation, company of business. This mtial process allows a wser fo be electromically and
automatically tracked within the location, utilize navigabion services, order services delivered to
their location and receive adverlising and other location pertinent and/or aware messaging among
uther possible uses.

At Fin, a customer downloads and installs the Electronic Location Identification Tracking
System Application “App” from their compuisr or any app store or marketplace including, but not
hmited to, the Apple App Store, Windows Store and Google Play marketplace. The App is
downloaded to the customer’s electronie system or device. Alternabively, the customer’s electrome
device can be purchased or otherwise obtained by the customer with the App already
installedloaded. The App can be 3 single App per location‘company or an App that can work across
multiple companiesocations. As a non-limiting example, a hotel chain can have a single app for s
customers to use at all of 1ts different locations while a small retail store may choose o have an app
for just its single location, Partnerships for muliiple companies can also be implemented, where a
single App can work seamiessly for all of their stores/establishments.

At Fib, when the App is first opened, i can prompt the user to register thewr elecirome

computer system or device with the electronic location wdentification and tracking system/database.
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This enables the custoner 1o use their conyputer system or device to be amtomatically tracked within
the customer’s facility, commuucate with the company, and order food, beverage or other
products/services. Where the customer is interested 1n ordering food, beverage andfor other products
or services, a memy or listing of the food, beverage and other products/services offered at the
fovation can be displaved on the customer”s slectronic system o device to inform the castomer of
what 15 avarlable at the location. If the nser opens the App and does not wish to register the device,
then the App will opersie in a non-registered mode that can also hmit the services available on the
devive.

At Fic, if the customer would like to regster the device with the electronic location
slentification and wacking system, a form will appear o the screen prompting the customer for
imfonmation, which can inchude, but is not Bmited 10, one or more of the fllowing: their name,
birthday, mailing address, email address, phong number and picture. The system and software can
also be designed such that multiple electronic systems and devices are associated with one account
50 that the rewards given to each electronic system or device are goccumulated within one account
{i.e. maltiple devices belong to a single aser can all be used to identify and wrack that user sach as
smartphones, smart waiches, finess bands, RFID badges, wearable beacons, wristbands, ete). The
veguired felds can be selected by the company and can depend on the specific company and needs
of that company. The user electronically submits the fonm when completed.

At Fld, if during subnussion by the user, the App determines that not all requived fields are
filled ow, it can prompt the customer for the missing mformation. The user can resubmi the form
with the missing infonmation provided.

At Fle, once all required felds are provided and the form is electronically sobmitted by the
user, the data 15 electromeally sent 0 and recetved by the electromie location identification and
tracking svstent.

At FIf, the electronic location identification and tracking svstem stores the user’s form
subnussions along with some identifving information for the user’s device such as, but not Hmited
1o, one or more of the following: the device’s name andior device's owner’s name, a univernsally
unique identifier or UUID (an identifier standard used in sofiware construction and 15 a 12%-bit
vahie), media acceas control address or MAU address {unique identifier assigned 1o network
mierfaces for commumications on the pbysical network segment), 1P Address, or other nigue
identifiers,

At Flg, an electronic potification can be sent to the svstem adminbirator(s} via email, sms,

mams, voice, fax or other electronic method of the new user registration.
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At Fib, the system administiptor can access the electronic location identification and
tracking system 1o view and edit the new customer’s profile. The svstem adwministrator can assign
the user to any group or list available, or add information about the user m its profile.

At Fli, anv edits or additions to the user’s profile made by the system admimistrator can be
stoved in the electromic Jocation identification and racking system database:

Figure 2 illustrates how a location 1s registered with the electronic location idewtification and
wacking system,

At F2a, a system admunistrator configures either a single or cluster of wiveless radio, somud
and/or light-based beacon(s) with information incloding, but wot Hmited 1o, one more of the
number within an organization, location, wireless networks, ete. A cluster of beacons is created
when two or more beacons are grouped together to define a single location and can include different
types and technologies of beacons. As non-hinnting examples, a bencon cluster may consist of 3
bluetooth beacons and a LiFi beacon i one location but consist of 2 bluetooth beacons and an
{Ultrasonic beacon in another location. The system administrator can select varnous options with
regards to what the sysiem should do when it does not receive a signal from a beacon assigned to a
given location cluster. Options include but are not Himited to discarding this location from presence
deterpunation il a sipnal from all beacons configured for the cluster is not received, assigming a
default or static value for the beacon signal strength for any beacon that is assigned 1o this cluster
but the svstem didn’t receive a signal from, or ignoring the beacon from considergtion v presence
determination. Locstion determination for & cluster of beacons can be preferably based on an
average of the signal strength received by a device from all of the beacons assigned o a given
cluster of a location and subject to the options specified above for any missing signals. Preferably,
the clustering method can be designed o enable nucro-location services (e, be able to provide
accurate location at a sub-room {evel), In one non-limiting example, the distances of the clusters can
range from about a few feet radwas to about a 135 feet radius. The beacons can be placed anywhere
from right next o or adjacent o each other wp o 8 few feet apart, depending ovn the level of
accuracy negded for the given uyse. Clusters van be defined from a logical perspective as a specific
focation. Frony a technical perspective, the beacon clusters can, as a non limiting example, be
defined by psing their UUID, Magjor and Minor values (dentifiers). All beacons i a cluster
preferably having the same UUID and Mgjor value, with each beacon in the cluster having a unigue

niinor valug, though this 3 not considered limiting and other value configurations van be used.

At F2b, the configured wireless radio, sound andior light-based beacon(s) ave physically

=)

mstalled at the configured location and can be tested to ensure s operability,
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At F2e, a system admimstrator then electromcally accesses the electronic location
wdentification and tracking system to enter i the stalled wireless radio, sound andfor light-based
beacon(s)’ configuration and location information. Beacon clusters can be defined t this point as
well, When a location 13 created, the user inpuis the mumber of beacons used to defing that specific
fovation. When a chaster of beacons is configured for s location, the svstemy will use the average of
the received sigoal sirengihs for all beacons in a cluster In determining location or presence at g
focation. As @ non-iimiting example, if a location is configwred for a cluster of 3 beacons, the signal
strength recatved from each of the beacons s averaged (o create a single location signal strength
vahie. Optionally, shounld 8 beacon signal not be received for any given beacon assigned to a
focation cluster, the system can gither assign a duwnmy value o this beacon signal or choose to
ignore all beacons for this location, Additional configuration of the beaconds) can also be performed
at this step, which van inchude, but 1s not imited to, configuring notification seftings, signal 1vpes,
signal strengths, transpussion power and device presence durations.

At F2d, the wireless radio, sound andfor hghi-based beacon’s configuration and location
nformation 1s stored 1 the elecironie location identification and tracking svstem database.

Figure 3 ilustrates one embodiment of how the systery determines the location of 8 uvserand

their presence at any given location based on their registered device.

At F3a, the wireless radio, sound andior light-based beacons mstalled at various locations
are preferably constantly and sutomatically broadeasting their information meluding, bt not himited
o, one or more of the following: 315 name, unigue 1dentifier (MAC Address, UUID or sinmlar),
group/orgamization, wiigue nomber within an organization, location, wirgless networks, etc.

At F3b, the user’s electronic system or device with the electrome ientification and location

tracking system application “App”™ downloaded and running (either In the foreground or as a
background service} receives the brogdessted information from the wireless vadio, sound andior
Hight-based beacons including, but not himited o, one or more of the following: #s name, nnigue
dentther (MACT Address, UTUID or similar), group/organization, signal type and strength. I the
beacon contains a recognized identifier as programmed into the App, it proceeds to step Fic
Otherwise, the App will continue to monitor for known beacon signals and ignore any other beacons
present that are not registered or designed to be used with the systeny. This process repeais at
configurable intervals so that the App can be frequently receiving beacon information.

At Fic, when a known beacon signal is received by the App, its database is queried o
determine the location properties of the known beacon whose signal was recetved. This will include
bat is not limited {o the type and number of beacons associated with the location assigned to the

particular beacon.
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At F3d, the User/Customer’s system/App (Msystem/App”™) makes a determination based on
the information returned 1o F3e 1 g signal was recetved from all beacons assigned to a location or
locations, if multiple beacons are discovered. If signals from all beacons assigned to g location are
received, the system proceeds fo step Fle. I a signal was not recetved from all beacons m a
focation chuster, the systemy/App applies the programmed and confimwed logic for handling the
nussing beacons. This may inclade, but is not tinited to, lgnoring the location in it entivety i all
beacons are not found, using a static value for the missing beacons or simply ignoring the missing

beavons and calculate the average using just the beacons whose signals were received.

Al F3g, if the analvsis perfonmed in F3d indicates that the user’s device Is near a given
location, the systeny/App determines whether the device 15 in close enough proximity to the beacons
to be considered present at that specific area of a location. It does this by comparing the average
signal strength received for the beacons at the Jocation o the configuwrad mimmum. i the average
stgnal strength 1s below the configured value, the system will continue to perform the average signal
strength calculations in F3d. It the average signal strength 1z above the configured munimum value,
the system proceeds to step F3f. This step can be optional and the system can be configured to
siraply determine a user's location based on the highest average signal strength value from the
beacon clusters.

At F3I the system/App beging counting 1o seg if the user’s device with the app running is
mintaimng is average signal strength for longer then a configired dwration for that location. H the
average signal strength for the location cluster fuls 1o remain above the configured mintmuom
threshold for greater then a configured period of time, the system will continue to perform the
average signal strength calculations i F3d. I the systemi/App determunes that the average signal
strength for a location clusier is maintained above a configured thweshold for longer then a
configured period of time, then W will notify the Flectronic Mdentification & Location Tracking
system of the user’s conlizmed presence at the grven location.

At F3y; the glecironie identification & location tracking sysiem stores the user’s focation and
other mformation w its database.

Figure 4 illustrates another embodiment of how the system determines the location of a user

and their presence at any given location based on their registerad device,

At Fda, the wireless radio, sound and/or light-based beacons installed at various locations
are constantly and automatically broadeasting thewr information inchuding, but not himited to, one or
more of the following Hs name, unigue identifier (MAC Address, UUID or smmilar),

groupforganization, wiique number within an organization, focation, wireless networks, elc.
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At Fab, the user’s electronic system or device with the electronic identification and location
tracking system application “App™ downloaded and running {(either i the foregroand or as a
background service) receives the broadeasted information from the wireless radio, sound andior
light-based beacons including, but not limited {0 one or more of the following: #s nanwe, unigue
identifier (MAC Address, LIUID or similar), group/organieation, signal type and strength. IF the
beacon contains a recognived identifier as programmed nto the App, it proceeds to step Fdeo
Otherwise, the App will continue to monitor for known beacon signals, This process repeats at
configurable intervals so that the App can be frequently receiving beacon mformation.

At Fde, when a known beacon signal is recetved by the syster/App, # sends the information
received from the beacon mcluding byt not limited to, one v more of the fellowing: its name,
unigue identifier (IMAC Address, UUID or similar), grouplorganization, signal type and strength to
the electronic identification and location tracking system. The electronic identification and location
tracking system queries its database to determine the location properties of the known beacon whose
stgnal was received. This can mclude, but is not limited to, the type and number of beacons
associated with the location assigned o the particelar beacon and the configured logic for what to
do when the sysiem doesn’t receive a signal from one or more bescons {or tvpe of beaconsi ina
tocation cluster.

At F4d, the elecironic identification and location tracking system makes a determination
based on the mformation retomed 18 Fde if a signal was received from all beacons assigned to a
focation or locations, il multiple beacons ave discovered. If signals from all beacons assigned 0 8
focation are received, the system proceeds to step Fde. I a signal was not received from all beacons
i 1 location cluster, the sysiem applies the progranumed and configured fogic for handling the
missing beacons. This may include, but is not imited to, ignoring the location in #s entirety if all
beacons are not found, using a static value for the missing bescons or simply ignoring the mussing

beacons and calculate the average using just the beacons whose signals were received.

At Fde, if the analysis parformed n Fdd indicates that the user’s device is near a given
location, the systeny/ App deternunes whether the device is in close enough proximity to the beacons
10 be considered present at that specific area of a location, 1t does this by comparing the average
signal strength received for the beacons at the location to the configured nunimun, If the average
signal strength is below the configured value, the system will continue to perform the average signal
strength calculations in F4d. I the average signal strength is above the configured miminunn value,
the system proceeds to step F4{L This step can be optional and the system can be configwed to
simply determine a user’s location based on the highest average signal strength value from the

beacon clusters.
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At F4E the system/App beging counting to see if the user’s device with the app running is
mainlaining s average signal strength for Tonger then a configured duration for that location. If the
average signal strength for the location cluster fails to remain sbove the confipured mininmum
threshold for greater then a configured period of time, the system will continwe {0 perform the
average signal strength caloulations i Fdd. I the system determines that the average signal
strength for o location cluster is maintaiped above a configwred threshold for longer then a
configured period of time, then it will notify the Electronic Idensification & Location Tracking
system of the user’s confirmed presence at the given location.

At Fdg, the clectronie identification & location tracking system stoved the user’s location
and other information its database,

Figure 3 demonsirates how a user’s presence 3t 3 location 15 detarmined and configured
within the electronic identification & location tracking system. This process can also be utilized to

edit presence determination configurations already stored in the database.

At FSa, the electronic identification & location tracking system gueries the elecironic
ideniification & location {racking system database for a kst of avatlable locations.  Avalable
focations can be ones that are entered into the svstem database as desoribed above. Configuring
refers to setting parameters for a location (0 assigh a beacon or beacon cluster to a particalar
focation as well as to sid in the determination of 8 custowner/user’s presence at that location based on

signal strength and duration. This function can be typically reserved for & svstem administrator,

At Fib, the electronic identification & focation tracking system displays a listing of
available locations {o configure. The system adnunisivator can then select the location o configure
or edit the configuration of. Reconfiguring the location can be for a variety of reasons, such as, but
not Emited to, adding additional beacons to a location cluster for better accuracy, replace a beacon
that 1s faulty, or changing the presence delermination crieria to make the system more or less
sensitivefaccurate. The system administrator may also elect {0 configure a new location m the

nannet.

Af FS5¢, once the lovation is selecied, the system adnuinistrator may now specify the number
and fvpe of beacons assigned 1o this particular location. A location can consist of one or mwore
beacous, chstered together (Le. where move than one beacon designated for the location) utilizing
the same or differant technologies. As a non-limiting example, a beacon cluster can consist of three

beacons made ap of IR, Bluetooth and Ulirasonic beacons that work w conjunction.

At F3d, next, the system admipustrator may now specify the Lhmque Identifiers for the

begcons to be identified with this location. As a non-limiting example, if three beacons are
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configured for this location cluster, then 3 beacon identifiers should be selected to belong to this
location cluster. If only a single beacon is selected then a single anique identifier is assigned to thig
location. Locations can be identified by using matching identifiers on the bescons with only g single
differentiator. In one non-limiting embodiment, 3 dentifving felds can be used for sach beacon,
UUID, Major Value and Minoy Value, Fach beavon can have values assigned to sach of those 3
flelds. As a non-linuting example, a 3 beacon chuster could have each beacon with a UUID of
121324-34235-342345-34423 and a major id vatue of 12345, Then beacon 1 in the cluster coould
have a minor value of 1, beacon 2 ccould have a minor value of 2 and beacon 3 coodd have a minor
vahie of 3. The next cluster could have 3 beacons with the same UUID as above but with a different

major value and a similar miner value stracture as the previous location,

At Fae, next, the system adnunisirator may now select what the system should do when i
does not receive a signal from a beacon assigned 1o 8 given location chster. Uptions can wmclude,
but are not limled to, discarding this location from presence detennination if a signal from all
beacons conligured for the cluster is not received, assigming a default or static value for the beavon
signal strength for any beacon that is assigned to this cluster but didn’t receive a signal, or ignoring

the beacon from consideration m presence deiermination.

At F5& next, the system administrator may now specify the minmum signal strength
threshold for a user to be considered present at this particular location. This signal strength is the
measure of the strength of a known wireless radio, sound and/or lght-based beacons {ransnutted
signal strength ay received by the costomer’s electrofic sysiem of device. As a non-himiting
exanple, the signal strength can be messured and calculated on a scale of G 1o 100% where the
minimum signal strengih threshold 1s set to 8%, This means that unless the customer’s device
receives a signal from the wireless radio, sound andfor Hght-based beacons greater then the B(%
strength threshold, they will not be considered present at a location. Though it is preferred that the
beacons are of the same type for a particular cluster, it is within the scope of the disclosure 1o have a
focation chuster made up beacons of differing types (1.2, Bluetcoth beacon, a light-based beacon and
a sound based beacon). The signal strength measwement is intended to approximate the distance
between the user’s electronic systemn or device and the wiveless radio, sound andfor light-based
beacons and can also include strength indicators incloding but not limited to RSSI {relative signal

strepgth mdicator} values. This setting can be optional.

At F3g. opce the mimmun presence signal strength threshold has been entered, the system
admunistrator has the option of specifving the mintmum presence duration for that location. The
mimnaun presence duration can be a time value and can be expressed in any known and acceptable

time format including but not limited to milliseconds, seconds, minutes and hours. As a non-limiting
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example, the system adminisirator can configure the value to 20 seconds. In this instance the user’s
electronic system or device muust report to the electronic identification & location tracking system a
signal strength above the nuninuan threshold specified in FSE {or o period of at least 20 consecutive

seconds in order to consider the user's electronic gvstem or device present at that location. This

sefting can be optional.

At FSh next, the system administrator may vow specify the signal strength dweshold for
user 1o be considered to have departed from this particular location. This signal strength is the
measure of the strength of a known wireless radio, sound and/or liglht-based heacons transmitled

stonal strength as received by the customer’s electronic svstem or - device.  As 2 non-limiting

o

example, the signal strength can be measwred and calculated on g scale of O to 1Y% where the
maxinnnn signal strength threshold is set to 40%. This means that once the customer’s device
receives a signal from the wireless radio, sound andior Hghi-based beacons lower then the 40%
strength threshold, they will not be considered presest at a location. The signal strength
megsurement is intended fo approximate the distance between the users electronic system or device
and the wireless radio, sound andior light-based beacons and can alse include strength indicators
mctuding but not huntted {0 RSSI (relative signal strength indicalor) vahues. This seiting can be
optional. As a non-limiting example, signal strength can be measured 11 terms of decibels or RSSL
For decibels, the receiving device {phone, {ablet, ete) can simiply measure the signal strength in db.
Alse, 8 fixed value can be configured for the transmit power strength of the beacons and that power
lovel {in db} can be used in the caleudation of the RSSI which is an industry standard measurement
algorithm that factors in the received signal strength in db and compares i against the known
transont powsr. Other potential forms of signal strength measurament that can be used include, bt
are not Himiled to Lux (light levels for light-based beacons), decibels in terms of volume (sound

based-beacons) and magoetic felds strength

At F3, onve the depariure signal strength threshold has been crossed, the system
administrator has the option of specifving the minimum departure duration for that location, The
prinimum departare daration is a time value and can be expressed in any known and acceptable time
format mcluding, bt not himited 1o, nulliseconds, seconds, minutes and hours. As a non-limiting
example, the system admirastrator can configure the value to 20 seconds. In this instance the user’s
electromic svstem or device reports {0 the electronic wdentification & location tracking system a
signal strength below the threshold specified in F5h for a period of at least 20 consecutive seconds
m order to consider the user’s electronic system or device to have departed that location. This

setting can be optional,
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At FSy, the locations presence determination configuration profile can be updated in the

electronic identification & location tracking system database.

Figure 6 demoustrates how a customer is able to opt-out of being tracked/monitored from
within the electronic identification & location tracking system application on the user’s electronic

system or device,

At Féa, when the electronic identification & location tracking system makes a determuination
that a user’s electronic system or device s present at a given location as described i Figures 3
andfor 4, a notification ¢an be sent to the uwser's electronic system or device via the electronic
identification & location tracking svstem application “App” indicating that their presence has besn
detected gt a given location by the electronic identification & location tmcking svstem. The
notification can be nade tlwough a variety of methods incloding but not limiled to Email, SMS,
MMS, On Scresn and Voice,

At Fob, the customer through the App nuning on their glectronic system or device is
presented with or can select a menuy item to opt~out of being tracked/monitored by the faciity, I
the customer does not make an affirmative selection to opt-out of being tracked/monitored or makes
an affinmative selection to allow fracking/monttoring, then the electronic wdentification & location

tracking svstem is electromesily notified 30 that user tracking/miopitonng can continng,

At Fée, if the wser makes an affirmative selection to Opt-(thyt of being wacked/monitored,
then the electromc identification & location tracking system is electronically notified of such

selaction.

At F6d, the electronic identification & location tracking svstem updates the electronic

identification & location tracking system database of the users’ selection in Fob or Foc.

Figure 7 demonstrates one nop-linuting embodimentiexample of how a cluster of beacons
can be assigned to a location and used for location determination within the electrome identification

& locgtion tracking system.

At F73, beacons are mnstalled and configured for six locations, Bedroom 1 (CA™ Beacons),
Bedroom 2 (B’ Beacons}, Hall (‘C° Beacons), Kitchen ("I’ Beacons}, Dining Room {"E’ Beacons)
and Living Room {‘F" Beacons). Though not {uniting, each location has 3 beacons configured in

the cluster.

At F?h, a user with the electronic identification & location tracking sysiem application

“App” on the users” electronic system or deviee enters Bedroom 2 {"B" Beacons) as ilustrated.
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At Fle, the electronic identification & location wtracking svstem application “App”™ on the
user’s electronic system ov device receives beacon signals from all nearby beacons and sends them
to the electronic identification & location tracking system. As a non-limiting example, the signal
strength measurements for each beacon are displaved in the chart on the figure. Also seen i the
chart for Féc is the stenal average for each locabiondbescon cluster calculated by the electronic
identification & location tracking system, which can be all of the beavon sigual strengths veceived

for each location,

At F7d, the electronic identification & location tracking system nwakes a determination the
user’s location of Bedroom 2 (B’ Beacons) based ony a higher average signal sirength received from
the beacons i the Bedroom 2 location cluster then the average signal strength received from the

beacons in the other location clusters,

The system that performs the above described functions and steps can include several
components wmoluding, but not necessarily limuted to, the following:

b One or more Wireless Radio, Sound andfor Light-based Beacon(s)

I One ormore user/tustomer electronic computer system or device(s)

3 Blectronic Identification & Location Tracking Svstem

4. Electroniv Mdentification & Location Tracking Systens Applhication “App”
3. Electronic identification & Location Tracking System Database

6. Electronic Identification & Location Tracking System Application “App” Database
7. A public or private computer tetwork oy connect o communicate the user’s device, beacons
and Electronic Ientification & Location Tracking Systen and database with each other.
The various components can be in elecirical and wireless commumnication with each other.
The ability to electronically identify users, track user movenments and identily presence at 8
location can provide significant admimistrative and financial benefits incident to operators of venues
where traditionnl GPS location services are not gvailable, Without Hmitation, these include the
following benefits;
i. Provide venue operators the ability to identify 8 user and the user’s precise location within
their facility.
2. Provide venue operators the ability to detenmine a user’s presence at a location through
confligurable parameters.
3 Provide venue operators with product andfor service delivery capabilities to a user’s real-
time location.

4, Provide users with real-time mapping and navigation in buildings and other venues.
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It should be understood that the exemplary embodiments described heremn should be
considered i a descriptive sense only and not for purposes of Hmitation, Descriptions of featares or
aspects within each embodiment should typically be considered as available for other similar
features or aspects in other embodiments. While one or more embodiments have been described
with reference fo the figures, it will be undarstood by those of vrdinary skill n the art that various
changes in form and details nay be wade therein without departing from thewr spint and scope.

Al components of the described system and thelr locations, electronic comnmuucation
methods between the sysiem components, elecironic storage mechamsms, ete. discussed above or
shown 11 the drawings, any, are merely by way of example and are not considered Hmiting and
other compenent(s) and their locations, electronic communication methads, electronic storage
mechanisms, ete, can be chosen and used and all are considered within the scope of the discloswrs,

Unless feature(s), part(s), componeni(s), characieristic{s) or fanction{s) described in the
specification or shown in the drawings for a claim element, claim step or claim term specifically
appear in the claim with the claim element, clamm step or claim term, then the mventor does not
consider such feature(s}, part{s), component{s}, characteristic{s} or function{s) to be included for the
claim element, claim step or claym term in the claim when and if the clam element, clum step or
claim termo is interpreted or construed. Similarly, with respect 10 any “means for” elements in the
claims, the inventor considers such language o require only the nunimal amount of featwres,
components, steps, or parts from the specification to achieve the function of the “means for”
fanguage and not all of the features, components, steps or parts describe in the specification that are
related to the Bmction of the “means for” language.

The benefits, advantages, sohutions to problems, and any clement{s) that may cause any
benefit, advantage, or solution to ovcur or become more pronpunced are not 1o be construed or
constdered as a cripcal, required, or essential features or elements of any or all the claims.

While the disclosure has been described and disclosed in certain terms and has disclosed
certain embodiments or modifications, persons skilled n the art who have acquainted themselves
with the disclosure, will appreciate that it ¥ not necessarily limited by such terms, nor to the specific
embodiments and modification disclosed herein, Thus, a wide vaniaty of alternatives, suggested by
the teachings herein, can be practiced without departing from the spirit of the disclosure, and rights

to such allernatives are particularly reserved and considered within the scope of the disclosure.
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CLAIMS
What is claimed s

1. A method for registermy a location for use by an electronic location identification and
tracking system to determing the presence of an individual at the location, spid method conprising

the steps of
. mstalling a plurality of wireless bescons al a location;

b electromcally selecting two or more beacons from the plutality of wireless beacons to
represent a specific spot in the location, wherein the selected two or move beacons form a beacon

cluster used for determining presence by an individual at the specific spot;

b. electronically enteting configuration nformation for each beacon in the beacon cluster
and the specific spot assigned o the beacon cluster through an electrome location identification and

tracking systeny; and

d. eleciromcally stoning the beacon configuration and specific spot assigned to the beacon
cluster information in gn electronic datgbase m conumunication with the electronie location

wdentification and tracking system,

2. The method for repistering a location of claime 1 further comprising the sieps of
electronically entering information regarding a minimanm signal strength threshold for sach of the
beacons in the beacon cluster through the electronic location identification and tracking system snd

storing the entered nunimumn signal strengih thresholds in the electromic database.

3. The method for registering a location of clatmn 2 wherein when § signal is recaived by an
electronic device on the possession of the individual from at least one beacon from the beacon
cluster at a signal strength gbove the mirnimum signal strength threshold a presence determination is
performed by the electronic location identification and tracking system and said method further
commprising the steps of electronically entering instructions for handling any signals received by the
electromic device from below the winimum signal strength threshold or lack of received signal by
one or more begcons in the beacon cluster during a presence determination through the electromic
focation dentification and tracking system and storing the emtersd instruction in the electronic

database.
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4. The method for registening a location of claim 3 wherein the instractions are selected from
one of the following group: (1) automatically considering that the individual s not present at the
specific spot assigned to the beacon cluster; {2) assigning g default or static value for each beacon in
the beacon cluster who did pof mest the mininwum signal strength threshold; or (3) discarding each
beacont in the beacon cluster who did not meet the mimnuun signal strength threshold from any
calcutation performed by the electronic location idestification and tracking system for the presence

detenmination at the specific spot assigned to the beacon cluster.

3. The method for registering a location of claim | wherain the configuration miormation for
each beacon i the beacon closter comprises a universally unique identifier (“ULHD™Y, a major vahe

identifier and s minor valee Wentifier.

&, The method for registering a location of ¢laim § whevein the UUID and major value
identifier for each beacon in the beacon cluster are the same and each beacon in the beacon cluster
has a wnque minor vatee identifier in order to distinguish ong beacon in the beacon cluster from the

remaning beacons in the beacon cluster.

7. The method for registering a location of claim 1 wherein the step of electromcally
entering configuration information comprises the steps of entering 8 UUID, a myjor value identifier
and a nunor value identifigr for each beacon i the beacon cluster through the elecironic focation
wlentification and tracking systent and storing the entered UUID, major value identifier and nupor

value identifiers in the elecironic database.

b

8. The method for registering a location of claimy 7 wherein the step of assigning & UUID
and major value identifier for gach beacon in the beacon cluster comprises the step of assigning the
same UUID and major value ydentifier for each beacon i the beacon cluster and the step of
assiging & unique minor value identifier to each beacon in the beacon cluster; wherein the umque
minoy value identifier 1y used to distinguish one beacon in the beacon cluster from the remaining

peavons in the beacon clasier by the electroniv location identificabion and tracking system.

9. A method for determining a presence of a user at a particular aves within & location by an

electronic location identification and tracking system, said method comprising the steps of!

a. electronically receiving one or more signals comaming identification information from at
teast one wirgless beacon associated with a particular area within a location by a user’s poriable
electronic device numing an electronic location identification and tracking svstem application

{“App™h
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b. electropically determming by the App whether each beacon signal received is from a

beacon whose identifier is previously programimed nto the App;

¢. for each known beacon signal received by the App, electvonically querving a database to
elecironically receive location properties for sach known beacon, wherein the location properties
include information on the number and identity of beacons grouped as 3 particular cluster of

beacous for the particulsr area within the location; and

d. clectronically delermiming by the App i a signal was recenved from each beacon

associated with the particalar clister of beacons.

10, The method for determining a presence of a user of claim 9 wherein if a signal was
received from each beacon associgted with the pariionlar cluster of beacons m step (A further

comprising the steps oft
{e} electronically receiving a signal sirength for each beacon signal received;

{f} electronically determining an average signal strength from all of the signal strengths

received in step {e}; and

{1} electromically comparing the average signal strength to a preconfigured minmum signal

strength value for the particalar area or particular cluster of beacons.

11 The method for determining a presence of a user of claim 10 whevein if the average
signal strength 1s above the preconfigured nunimum signal strength value the user is considered

present at the particular area within the location associated with the particular cluster of beacons.

12, The method for determining a presence of a user of claim 10 wherein where the average
signal strength is above the preconfigured minttmun signal strength valve further comprising the
step of electronically determining if the average signal strength remains above the preconfigured

mininkun signal strength value for a preconfigured period of time,

13, The method for deternuming a presence of a user of clamm @ wheram if a signal was not
recetved from each beacon associated with the particudar cluster of beacons i step (d) further
comprising the step of either (1) using a static value for the mussing beacon{s) when calculating an
average signal strength for the beacon signals of the beacons associated with the particular chuster of
beavons, or (1) calculsting the average signal strength from the beacon signals recaived from the

beacons associated with the pavticular cluster of beacons.
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14, The method for determining a presence of a user of claim 11 further comprising the step

of sioring a determined tocation for the pser in an electronic database.

15, A method for determining a presence of a user at a pavticular avea within a location by an

elecironic location identification and tracking system, said method comprising the steps of:

a. electronically receiving one or more signals containing idemification information from at
least one wireless beacon associated with a particular area within a location by a user’s porlable
electronic device running an electromie Jocation identification snd tracking system applhication

{App™h

b. electronivally determining by the App whether each beacon signal received 18 from 3

beavon whose identifier is previously programmed o the App:

¢. for gach known beacon signal received by the App, electronically forwarding identifving
mformation for the beacon and signal strength information by the App 1o an electronic identification

and location tracking svsieny;

d. slectronically querying an electroniz database by the elecironic identification and location
tracking system to electronically receive location properties for sach known beacon, wherein the

location properties inchude information on the number and identity of beacons grouped as a

particular cluster of beacons for the particular avea within the location; and

e. elecironically deternyining by the electronic identification and location tracking system if a

signal was received by the App from each beacon associated with the particular cluster of beacons.

16. The method for determuning 2 presence of a user of clanm 13 wherein i a signal was
received from each beacon associated with the particalar cluster of beacons in step {e) further

comprising the steps of
(£} elecironically receiving g signal strength for each beacon signal recetved;

{8} electronically defermining an average signal strength from all of the signal strengihs

recetved m step () by the slectromie identification and location tracking system; and

(f} electronically comparing the average signal strength to a preconfigured muninngn signal
strength value for the particular area or particular cluster of beacons by the electronie wdentification

and ocating tracking sysiem,.
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17. The method for determping a presence of a wser of claim 16 wherein if the average
signal strength is above the preconfigured mintmom signal strength value the wser 18 considered

present at the particular area within the location associated with the particular cluster of beacons.

1%, The method for determinung a presence of a user of claim 16 wherain where the average
signal strength is above the preconfigured nunimum signal strength value further comprising the

ge signal strength remains above the preconfigured

&

step of electromcally determining 1f the avers

minimun signal strength value for a precondigured penod of time.

19, The method for determining a presence of g user of claim 15 wherein if a signal was not
recefved from each beacon asseciated with the particular cluster of bescons in step {e) further
compnsing the step of erther {1} using 8 static value for the missing beacon{(s) when calculating an.
average signal strenpth for the beacon signals of the beacons associsted with the particular cluster of
beacons, or (it} calculating the average signal strength from the beacon signals received from the

beacous associated with the particalar cluster of beacons,

263, The method for deternuining a presence of 8 user of claim 17 further comprising the step
of storing a determined location for the user in an electronic database by the electrome wdentification

and location tracking svsiem.
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AMENDED CLAIMS
received by the International Bureau on 03 January 2017 (03.01.2017)

What is claimed is:

1. A method for registering a location for use by an electronic location identification and
tracking system to determine the presence of an individual at the location, said method comprising
the steps of:

a. installing a plurality of wireless beacons at a location;

b. electronically predefining two or more beacons from the plurality of wireless beacons to
represent a specific spot in the location prior to any transmission of any signals from any of the
plurality of wireless beacons that will be subsequently used for a location determination, wherein
the predefined two or more beacons form a predefined beacon cluster used for determining presence
by an individual at the specific spot;

b. electronically entering configuration information for each beacon in the predefined beacon
cluster and the specific spot assigned to the beacon cluster through an electronic location
identification and tracking system; and

d. electronically storing the beacon configuration and specific spot assigned to the
predefined beacon cluster information in an electronic database in communication with the
electronic location identification and tracking system.

2. The method for registering a location of claim 1 further comprising the steps of
electronically entering information regarding a minimum signal strength threshold for each of the
beacons in the predefined beacon cluster through the electronic location identification and tracking
system and storing the entered minimum signal strength thresholds in the electronic database.

3. The method for registering a location of claim 2 wherein when a signal is received by an
electronic device on the possession of the individual from at least one beacon from the predefined
beacon cluster at a signal strength above the minimum signal strength threshold a presence
determination is performed by the electronic location identification and tracking system and said
method further comprising the steps of electronically entering instructions for handling any signals
received by the electronic device from below the minimum signal strength threshold or lack of
received signal by one or more beacons in the predefined beacon cluster during a presence
determination through the electronic location identification and tracking system and storing the

entered instructions in the electronic database.

AMENDED SHEET (ARTICLE 19)
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4. The method for registering a location of claim 3 wherein the instructions are selected from
one of the following group: (1) automatically conéidering that the individual is not present at the
specific spot assigned to the predefined beacon cluster; (2) assigning a default or static value for
each beacon in the predefined beacon cluster who did not meet the minimum signal strength
threshold; or (3) discarding each beacon in the predefined beacon cluster who did not meet the
minimum signal strength threshold from any calculation performed by the electronic location
identification and tracking system for the presence determination at the specific spot assigned to the
beacon cluster.

5. The method for registering a location of claim 1 wherein the configuration information for
each beacon in the predefined beacon cluster comprises a universally unique identifier (“UUID”), a
major value identifier and a minor value identifier.

6. The method for registering a location of claim 5 wherein the UUID and major value
identifier for each b.eacon in the predefined beacon cluster are the same and each beacon in the
beacon cluster has a unique minor value identifier in order to distinguish one beacon in the
predefined beacon cluster from the remaining beacons in the predefined beacon cluster.

7. The method for registering a location of claim 1 wherein the step of electronically
entering configuration information comprises the steps of entering a UUID, a major value identifier
and a minor value identifier for each beacon in the predefined beacon cluster through the electronic
location identification and tracking system and storing the entered UUID, major value identifier and
minor value identifiers in the electronic database.

8. The method for registering a location of claim 7 wherein the step of assigning a UUID
and major value identifier for each beacon in the predefined beacon cluster comprises the step of
assigning the same UUID and major value identifier for each beacon in the predefined beacon
cluster and the step of assigning a unique minor value identifier to each beacon in the predefined
beacon cluster; wherein the unique minor value identifier is used to distinguish one beacon in the
predefined beacon cluster from the remaining beacons in the predefined beacon cluster by the
electronic location identification and tracking system.

9. A method for determining a presence of a user at a particular area within a location by an

electronic location identification and tracking system, said method comprising the steps of:

a. electronically receiving one or more signals containing identification information from at
least one wireless beacon associated with a particular area within a location by a user’s portable

electronic device running an electronic location identification and tracking system application

(“App™);

AMENDED SHEET (ARTICLE 19)
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b. electronically determining by the App whether each beacon signal received is from a

beacon whose identifier is previously programmed into the App;

c. for each known beacon signal received by the App, electronically querying a database to
electronically receive location properties for each known beacon, wherein the location properties
include information on the number and identity of beacons grouped as a particular cluster of

beacons for the particular area within the location; and

d. electronically determining by the App if a signal was received from each beacon

associated with the particular cluster of beacons.

10. The method for determining a presence of a user of claim 9 wherein if a signal was
received from each beacon associated with the particular cluster of beacons in step (d) further

comprising the steps of:
(e) electronically receiving a signal strength for each beacon signal received,;

(f) electronically determining an average signal strength from all of the signal strengths

received in step (e); and

(g) electronically comparing the average signal strength to a preconfigured minimum signal

strength value for the particular area or particular cluster of beacons.

11. The method for determining a presence of a user of claim 10 wherein if the average
signal strength is above the preconfigured minimum signal strength value the user is considered

present at the particular area within the location associated with the particular cluster of beacons.

12. The method for determining a presence of a user of claim 10 wherein where the average
signal strength is above the preconfigured minimum signal strength value further comprising the
step of electronically determining if the average signal strength remains above the preconfigured

minimum signal strength value for a preconfigured period of time.

13. The method for determining a presence of a user of claim 9 wherein if a signal was not
received from each beacon associated with the particular cluster of beacons in step (d) further
comprising the step of either (i) using a static value for the missing beacon(s) when calculating an
average signal strength for the beacon signals of the beacons associated with the particular cluster of
beacons, or (ii) calculating the average signal strength from the beacon signals received from the

beacons associated with the particular cluster of beacons.

AMENDED SHEET (ARTICLE 19)
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14. The method for determining a presence of a user of claim 11 further comprising the step

of storing a determined location for the user in an electronic database.

15. A method for determining a presence of a user at a particular area within a location by an

electronic location identification and tracking system, said method comprising the steps of:

a. electronically receiving one or more signals containing identification information from at
least one wireless beacon associated with a particular area within a location by a user’s portable

electronic device running an electronic location identification and tracking system application

(“App”);

b. electronically determining by the App whether each beacon signal received is from a

beacon whose identifier is previously programmed into the App;

¢. for each known beacon signal received by the App, electronically forwarding identifying
information for the beacon and signal strength information by the App to an electronic identification

and location tracking system;

{
\

d. electronically querying an electronic database by the electronic identification and location
tracking system to electronically receive location properties for each known beacon, wherein the
location properties include information on the number and identity of beacons grouped as a

particular cluster of beacons for the particular area within the location; and

e. electronically determining by the electronic identification and location tracking system if a

signal was received by the App from each beacon associated with the particular cluster of beacons.

16. The method for determining a presence of a user of claim 15 wherein if a signal was
received from each beacon associated with the particular cluster of beacons in step (e) further

comprising the steps of:
(f) electronically receiving a signal strength for each beacon signal received;

(g) electronically determining an average signal strength from all of the signal strengths

received in step (f) by the electronic identification and location tracking system; and

(h) electronically comparing the average signal strength to a preconfigured minimum signal
strength value for the particular area or particular cluster of beacons by the electronic identification

and locating tracking system. -

AMENDED SHEET (ARTICLE 19)
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17. The method for determining a presence of a user of claim 16 wherein if the average
signal strength is above the preconfigured minimum signal strength value the user is considered

present at the particular area within the location associated with the particular cluster of beacons.

18. The method for determining a presence of a user of claim 16 wherein where the average
signal strength is above the preconfigured minimum signal strength value further comprising the
step of electronically determining if the average signal strength remains above the preconfigured

minimum signal strength value for a preconfigured period of time.

19. The method for determining a presence of a user of claim 15 wherein if a signal was not
received from each beacon associated with the particular cluster of beacons in step (e) further
comprising the step of either (i) using a static value for the missing beacon(s) when calculating an
average signal strength for the beacon signals of the beacons associated with the particular cluster of
beacons, or (ii) calculating the average signal strength from the beacon signals received from the

beacons associated with the particular cluster of beacons.

20. The method for determining a presence of a user of claim 17 further comprising the step
of storing a determined location for the user in an electronic database by the electronic identification

and location tracking system.

21. The method for registering a location of claim 2 wherein for each beacon in the
predefined beacon cluster further comprising the steps of entering a minimum time duration for how
long a wireless signal from each beacon has to be maintained at or above the minimum signal
strength threshold in order to be considered for a location determination by the electronic location
and identification and tracking system and storing the entered minimum time duration in the
electronic database.

22. The method for registering a location of claim 21 wherein when a signal is received by
an electronic device on the possession of the individual from at least one beacon from the
predefined beacon cluster at a signal strength above the minimum signal strength threshold and for
at least the minimum time duration a presence determination is performed by the electronic location
identification and tracking system and said method further comprising the steps of electronically
entering instructions for handling any signals received by the electronic device from below the
minimum signal strength threshold or are not for the minimum direction or lack of received signal
by one or more beacons in the predefined beacon cluster during a presence determination through
the electronic location identification and tracking system and storing the entered instructions in the
electronic database.

23. The method for registering a location of claim 22 wherein the instructions are selected
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from one of the following group: (1) automatically considering that the individual is not present at
the specific spot assigned to the predefined beacon cluster; (2) assigning a default or static value for
each beacon in the predefined beacon cluster who did not meet the minimum signal strength
threshold or minimum time duration; or (3) discarding each beacon in the predefined beacon cluster
who did not meet the minimum signal strength threshold or minimum time duration from any
calculation performed by the electronic location identification and tracking system for the presence
determination at the specific spot assigned to the beacon cluster.

24. The method for registering a location of claim 1 wherein the location is a room and the

. specific spot is an area within the room.

25. The method for registering a location of claim 1 wherein the location is a room and the
specific spot is a specific table located within the room.

26. A method for registering a location for use by an electronic location identification and
tracking system to determine the presence of an individual at the location, said method comprising
the steps of:

a. installing a plurality of wireless beacons at a location;

b. electronically selecting two or more beacons from the plurality of wireless beacons to
represent a specific spot in the location, wherein the selected two or more beacons form a beacon
cluster used for determining presence by an individual at the specific spot;

b. electronically entering configuration information for each beacon in the beacon cluster
and the specific spot assigned to the beacon cluster through an electronic location identification and
tracking system;

d. electronically storing the beacon configuration and specific spot assigned to the beacon
cluster information in an electronic database in communication with the electronic location
identification and tracking system;

e. electronically entering information regarding a minimum signal strength threshold for
each of the beacons in the beacon cluster through the electronic location identification and tracking
system;

f. for each beacon in the beacon cluster, entering a minimum time duration for how long a
wireless signal from each beacon has to be maintained at or above the entered minimum signal
strength threshold in order to be considered for a location determination by the electronic location
and identification and tracking system; and

g. storing the entered minimum signal strength thresholds and entered minimum time

duration in the electronic database.
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STATEMENT UNDER ARTICLE 19(1)

The Claims have been amended in response to the Search Report and the reference citations
contained therein. ‘

Replacement sheets for the claims are enclosed herewith.

A Letter providing support for the amendments is also enclosed

Additionally, Applicant is enclosing Informal Comments to the Written Opinion providing brief
remarks regarding the references relied on by the Authorized Officer.

In view of the above amendments, Applicant respectfully submits that all claims meet the
requirements for Novelty, Inventive Step and Industrial Applicability.

Favorable indication/action is respectfully requested.
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