SYSTEMS AND METHODS FOR PROVIDING A TONE EMITTING DEVICE
THAT COMMUNICATES DATA

CROSS REFERENCE

[0001] This application claims the benefit of U.S. Provisional Application Serial
Number 62/529,296, filed on July 6, 2017, which is incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments described herein generally relate to systems and methods for
utilizing tones to communicate information and, more specifically, to systems and methods

for communicating data with a tone-emitting device.

BACKGROUND

[0003] While many advertisers, academic institutions, retailers, healthcare
institutions, philanthropy institutions, payment instructions, etc. wish to reach consumers and
improve the services they provide, many current technologies do not allow for such
advancement. As an example, if a consumer visits a retail establishment, there is often
difficulty locating products and paying for those products due to the inefficiencies of utilizing
existing bar code technology. Similarly, tracking products, individuals, and/or other objects
is often difficult, thus making inventory management, student participation, etc. difficult to
manage.

SUMMARY

[0004] Embodiments disclosed herein generally relate to systems and methods for
communicating data with a tone-emitting device. In one aspect, there is disclosed a method
for communicating data related to a characteristic of a patient or visitor to a medical facility
with a tone-emitting device wherein the characteristic includes at least one of the identity of
the patient or visitor, the location of where the patient or visitor is to be, facility access for
the patient or visitor, or medical details of the patient or visitor, includes receiving, by a
tone-determining computing device of the tone-emitting device, data related to a
characteristic of a patient or visitor and encoding, by the tone-determining computing
device, an inaudible tone that represents at least a portion of the data. The method further

includes sending instructions by the tone-



determining computing device, to a tone-emitting speaker of the tone-emitting device for
outputting the inaudible tone and detecting, by virtue of a communication device the
inaudible tone communicated from the tone emitting device and decoding the inaudible
tone and determining the data encoded therein in the event of an authorization input to the
communication device from an authorized user.

[0005] In another aspect, there is disclosed a system for communicating data related
to a characteristic of a patient or visitor to a medical facility with a communication device
by virtue of an inaudible tone, wherein the characteristic includes at least one of the identity
of the patient or visitor, the location of where the patient or visitor is to be, facility access
for the patient or visitor, or medical details of the patient or visitor, the system comprising:
a tone-emitting device includes a tone-emitting speaker for emitting the inaudible tone and
a tone-determining computing device communicatively coupled to the tone-emitting
speaker. The tone-determining computing device includes a non-transitory computer-
readable medium that stores logic that, when executed by the tone-determining computing
device, causes the tone-determining computing device to perfom at least the following:
receive data related to the characteristic of the visitor, encode the inaudible tone that
represents at least a portion of the data and send instructions to the tone-emitting speaker for
outputting the inaudible tone; the system further comprising a communication device for
receiving the inaudible tone, the communication device arranged to receive an
authorization input from an authorized user in response to receipt of the inaudible tone, and
in the event of receipt of an authorization input the communication device is further
arranged to decode the inaudible tone to determine the data.

[0006] In yet another embodiment, a system for communicating an inaudible tone
includes a tone-emitting device. The tone-emitting device includes a tone-emitting speaker
for emitting an inaudible tone and a tone-determining computing device communicatively
coupled to the tone-emitting speaker. The tone-determining computing device includes a
non-transitory computer-readable medium that stores logic that, when executed by the tone-
determining computing device, causes the tone-determining computing device to perform at
least the following: receive data related to a characteristic of an object, encode an inaudible
tone that represents at least a portion of the data and send instructions to the tone-emitting

speaker for outputting the inaudible tone.



BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The embodiments set forth in the drawings are illustrative and exemplary in
nature and not intended to limit the disclosure. The following detailed description of the
illustrative embodiments can be understood when read in conjunction with the following
drawings, where like structure is indicated with like reference numerals and in which:

[0008] FIG. 1 depicts a computing environment for communicating data with a tone-

emitting device, according to embodiments described herein;

[0009] FIGS. 2A, 2B depict a tone-emitting shelf label, according to embodiments
described herein;

[0010] FIGS. 3A, 3B depict a tone-emitting self-adhesive label, according to
embodiments described herein;

[0011] FIGS. 4A, 4B depict a tone-emitting fob, according to embodiments described
herein;
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6612} FIGS. 3A. 5B depict a tone-emitting bracelet, according to embodiments
described hersin;
16013} FIGS. 6A. 6B depict a tone-emitting payment card. according to embodiments

described herein;

6614} FIGS. 7A, 78 depict a tong-emutting pod, according to embodiments described
heremn;
[6615] FIGS. 8A, 8B depict flowcharts for communicating data with a tone-emitting

device, according to embodiments described herein;

[0016] FIG. 9 depicis a flowchart for utilizing a tone-emitting shelf label for
inventory management, according to embodiments described herein;

6017} FIG. 10 depicts a flowchart for utilizing a tone-enutting self-adhesive label for
retail checkout at a store, according to embodiments described herein;

[6018] FIG. 11 depicts a flowchart for utilizing a tone-emitting fob for attendance
registration at an event, according to embodiments described herein;

{06019} FIG. 12 depicts a flowchart for utilizing a tone-emitting bracelet for patient
management at a medical facility, according to embodiments described herein;

16020} FIG. 13 depicis a flowchart for utilizing a tone-emitting pavment card for
payment verification, according to embodiments described herein;

30621} FIG. 14 depicts a flowchart for utilizing a tone-emitiing pod for sales at an
enterfatnment venue, according 1o embodiments described herein; and

(6022} FIG. 15 depicts a ione-defermuning computing device in the tone-emiiting

device, according to embodiments described herein.

DBETAILED DESCRIPTION

(6023} Embodiments disclosed herein relate to systems and methods for
communicating data with a fonc-emitting device. The tone-emitiing device may be
configured as a shelf label, a self~adhesive label, a fob, a bracelet, a payment card, a pod,
and/or other stationary device or portable device to be moved from a first location to a second
location. In some embodiments, the data is related to a characteristic of an object, where the
object may include a product, a person, and/or a mobile device. For exarnple, the tone-
emitting device could be carried by the person and/or be physically coupled 1o a productin a

store. While references to a “tone” or “tones™ may be used herein, it should be understood
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that, depending on the particular embodiment, one or more tones may be created and output
for communicating the desired data.

16024 The tone-ernitting device may be configured to eroit inaudible tones operating
in non-naturally occurring frequency ranges of above 15 kHz to communicate the data
Based on mput regarding the data to be commumicated, the tone-emitting device selects pairs
of the non-naturally occurring frequencies and assigns and/or selects sounds corresponding to
the frequency pairs a unique character. Frequency pairs may be optimized to prevent
intermodulation. Characters of the data may then be arranged in a sequence to form the
inaudible tone. There may be trillions of sequences available, which ensures uniqueness of
each inaudible tone. The data is then encoded as at least one inaudible tone and delivered to
recetvers in a communication device such as a cellular communication device, a stationary
computing device, and/or other compuiing device. The recipient device may include
hardware and/or software for decoding the received at least one tone.

[G025] in some embodiments, the tone-enutting device may be utilized fo verify the
identity of a user, such as in a payment verification system. In these embodiments, a tone
emitting device may be coupled to a pavment card (such as a credit card, a debit cart, etc.}. If
the user inserts or otherwise utilizes the payment card for payment (or cash), the tone-
emitting device may output one or more tones that includes data such as payment data and
authentication daia of the user. At least a portion of the one or more iones may be received
by a communication device {such as a mobile phone). Upon receiving the tones, the
communication device may communicate authenticating information back to the payment
card, the tone-emitting device, and/or the payment processing device. In embodiments where
the payment card and/or tone-emitting device are configured to receive the retumn
communication, the payment card and/or tone-emitting device may authenticate the
communication device. Upon authenticating the communication device, the payment card
may allow payment to be made. In embodiments where the payment processing device
authenticates the communication device, the payment processing device may receive at least
a portion of the tones from the tone-emitting device; receive the return communication from
the communication device; authenticate the communication device; and then accept payment
from the payment card.

[6626] In some embodiments, the commmunication device collects mformation such as
metadata associated with the delivery of the inaudible tone. This information may include
time and date when the ifone was delivered, the type and brand of communication device

where the tone was delivered, the location and weather near the communication device, the
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software application that received the tone, the user reaction on receiving the tone, and/or
other information.

[6627] FIG. 1 depicts a computing eovironroent 100 for communicating data with a
tone-emitting device 102, according to embodiments described herein. The data is related to
a characteristic of an object, which could be a product, a person, and/or a mobile device. As
tHustrated, the computing environment 100 includes a tone-emitting device 102 coupled to a
network 105, The network 105 may be a wide area network {wired or wireless), such as the
internet, a cellular network, or other communications network for communicating among
devices across a wide area. The network 105 may include a wired or wireless local network
for communicating the data, such as via a local area network, near field conuwnunication
(NFC), Bluetooth, wireless fidelity (WiFi). As such, while the network 105 is depicted as an
intermediary between two devices, this is merely an example depiction. Depending on the
particular embodiment, communication may be facilitated between or among devices without
an intermediary.

[0028] As described in further detail herein, the tone-emitting device 102 may be
configured as a shelf label, a self-adhesive label, a fob, a bracelet, a card, a pod, etc. The
tone-emitting device 102 is configured to enut an inaudible tone that comununicates data
The tone-emitting device 102 includes a tone-deternuning computing device 110, which
includes a memory component 140. The memory component 140 stores tone-emitting logic
144a, data-receiving logic 144b, and/or other logic.

{6029} in addition, the computing environment 100 includes one or more devices
coupled to the network 103 such as, but not limited to, a commumication device 104, a user
computing device 106 and a stationary device 108. In the embodiment shown in FIG. 1, the
communication device 104 mav be configured as and/or include a user device or mobile
phone. In some embodiments, the communication device 104 mav be configured as a tablet,
a laptop, personal computer, and/or other device for performing the functionality provided
herem. Regardless, the communication device 104 includes a memory component 142 that
stores detection logic 144ce, analyzing logic 144d, and/or other logic. As described in more
detail below, the detection logic 144¢ may be configured to cause the communication device
104 to detect one or more inaudible tones that are commumicated by the tone-emitting device
102, The analvzing logic 144d may canse the communication device 104 to decode the tone
and determine the data encoded therein,

(3030} in some embodiments, analyzing logic 144d may cause the communication

device 104 to collect information such as metadata related to the delivery of the inaudible
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tone. Such imformation may include a time and date when the tone was delivered, the type
and brand of communication device 104, a predetermined location where the fone was
delivered, the location and weather near the commumication device 104, and/or other
iformation.

6031} The user computing device 106 15 coupled to the network 105 and may be
configured 1o receive one or more tones from the tone-gmuifing device 102, While the user
computing device 106 is depicted as a personal computer, this is just an example. In some
embodiments, the user computing device 106 may be configured as a mobile device, tablet,
server, point of sale system, automated teller machine {ATM), etc. The user computing
device 106 is configured to receive data from the comumumication device 104 and/or a
stationary device 108. The user computing device 106 may include a receiver for receiving
the inaudible fone directly from the tone-emitting device 102. Accordingly, the user
computing device 106 may include logic for decoding the data encoded with the inaudible
tone and collecting associated metadata regarding the delivery of the maudible tone, as
described above.

6032} The stationary device 108 may also be coupled to the network 105 and may be
configured as a server, personal coroputer, tablet, mobile device, point of sale svstern, efc. As
such, embodiments of the stationary device 108 may provide similar functionality {and
include similar hardware and/or software) as the communication device 104; but may be
fixed in its posilion or otherwise restricted in movement or restricted to a predetermined
range of movernent. In some embodiments, the stationary device 108 may not mclude a user
interface, thus being utilized to receive the inaudible tone emitted by the tone-emithing device
102, decode the data encoded with the inaudible tone and report the data to the user
computing device 106. However in some embodiments, the stationary device 108 may be
configured 1o include a user interface to operate substantially similarly as the conununication
device 104. It should be understood herein that reference to a remote computing device may
mclude a user computing device, and/or a stationary device operated by a third party for
reporting the data to the reroote computing device.

[6033] 1t should also be understood that embodiments of the fone-emitting device 102
may also be configured to communicate with one or more other devices via a different
protocol, in addition to the described tones. In some embodiments, the tone-emitting device
102 may configured for Bluetooth commumications, NFC communications, WiFi
communications, etc. and thus may also include the appropriate hardware, software and

firmware for facilitating these communications (g.g. a wireless transceiver, antennae, etc.).
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Similarly, the other devices depicted in FIG. 1 may also include this hardware, software, and
firmware to facilitate communication with the tone-emitting device 102,

16034} FIGS. 2A-2B depict a tone-enutiing shelf label 200 for communicating a tone
with data about an object, such as at retail shelf, according to embodiments described herein.
FIG. 2A depicts a top view of the tone-emutting shelf label 200. FI(G. 2B depicts a cross-
sectional side view of the tone-emitting shelf label 200, The tone-emitting shelf abel 200
includes a housing 202 and an output device, such as a toneg-enutting speaker 204, The
housing 202 may be constructed of plastic or other waterproof or water resistant material and
may be printable by a 3-D printer. The tone-emutting speaker 204 13 configured to enmut an
naudible tone related to a characteristic of an object (such as a shelf, a product, etc.) that is
coupled to the tone-emitting shelf label 200. The tone-emitting shelf label 200 further
includes an input/output device port 206, a battery 208 and the tone-determining computing
device 110 commumicatively coupled to both the tone-emitting speaker 204 and the
mput/output device port 206. The input/output device port 206 is configured to receive user
input to be delivered to the communication device 104, The nput/output device port 206
may also be configured for communicating, in wired or wireless manner with other devices in
the computing envitonment 100, The battery 208 is configured to electrically power the
tone-~determining computing device 110 and the tone-emutting speaker 204,

[3035] As discussed above, the tone-determining computling device 110 includes a
memory component 140 for sioring logic that when executed by the tone-determining
computing device 110 causes the ione-determuning computing device 110 fo receive the user
input on the data from the input/output device port 206, determine an inaudible tone for
outputting to the communication device 104 and send instructions o the tone-emiiting
speaker 204 for delivenng the data encoded with the inaudible tone to the communication
device 104.

(6036} As an example, if the tone-emitting shelf label 200 is coupled 1o a shelf, the
tone-emitting shelf label 200 may store data related to a product on the shelf. The data may
include an identifier for the product, a description of the product, a price, coupons to the
product or related products, a link to a website for the product, a number of products on the
shelf, number of patrons that have visited the shelf, etc. As described in more detail below,
when a communication device 104 (FIG. 1) detects a tone from the tone-emitting shelf label
200, the convnunmication device 104 jway decode the tone to determune the data being
provided. This information may provide the user with additional information, options to

purchase, restock the shelf, etc.
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6637} FIGS. 3A-3B depict a tone-emitting self-adhesive label 300 for
communicating a tone with data related to an object, such as a product, according to
erabodiments described herein. FIG. 3A depicts a top view of the tone-emiiting self-adhesive
label 300, while FIG. 3B depicts a cross-sectional side view of the tone-emitting self-
adhesive label 300. The tone-emutting seif-adhesive label 300 includes a housing 302 and a
tone-emitting speaker 304. The housing 302 may be constructed of plastic or other water
resistant or waterproof material. The housing 302 mcludes a top surface 302a and an
adhesive bottom surface 302b configured to be coupled o an object. The tone-emitting
speaker 304 1s configwred to emit an maudible tone related to a charactenistic of an object
coupled to the tone-emitting self~adhesive label 300. The tone-emitting self-adhesive label
300 further includes an input/output device port 306, a battery 308 and the tone-determining
computing device 110 communicatively coupled to both the tone-emitting speaker 304 and
the input/output device port 306, The input/output device port 306 and the battery 308 are
substantially stmilar in structure and function to the input/output device port 206 and battery
208, as described above.

{6038} As discussed above, the tone-determining computing device 110 includes a
memory component 140 for storing logic that when executed by the tone-determining
computing device 110 causes the tone-determining compuiing device 110 to receive the user
input on the data from the input/output device port 306, determine an inaudible tone for
emitting to the communication device 104 and send instructions to the tone-emutting speaker
304 for delivering the data encoded with the inaudible tone to the communication device 104
6639} 11 should be understood that while the embodiments of the tone-emitting shelf
tabel 200 of FIGS. 2A, 2B and the tone-emitiing self-adhesive label 300 of FIGS. 3A, 3B
may be stmilar, some embodiments may exhibit differences. For example, because the tone-
ermtting shelf label 200 may apply to different products at different tiroes, the tone-emitting
shelf label 200 may be configured for reprogramming when new or different products arrive.
Conversely, because the tone-emitting self~adhesive label 300 may be apphied (o a product
(and thus may be disposable), some embodiments may be configured to only receive one set
of data and/or be configured to determine only one set of tones to output. However, this is
not a requirement.

16040} FIGS. 4A-48 depict a tone~-emitting fob 400 for communicating a tone with
data associated with a product, such as a user, according to embodiments described herein.
FIG. 4A depicts a top view of the tone-amitting fob 400, FIG. 4B depicts a cross-sectional

side view of the tone-emitting fob 400. The tone-emitting fob 400 includes a housing 402
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and a tone-emitting speaker 404. The housing 402 is constructed of plastic or other
waterproof or water resistant material. The tone-emitling speaker 404 15 configured (o emit
an inaudible tone encoded with data about the person who carries the tone-emitting fob 400.
The tone-emitting fob 400 further includes an input/output device port 406, a battery 408 and
the fone-determining computing device 110 comnumicatively coupled to both the tone-
emiting speaker 404 and the input/output device port 406, The mput/output device port 406
and the battery 408 are substantially similar in structure and function to the input/output
device port 206 and battery 208, as described above.

16641} As discussed above, the tone-determining computing device 110 includes a
memory component 140 for storing logic that when executed by the tone-determining
computing device 110 causes the tone-determining computing device 110 to receive the user
input on the data from the input/output device port 406, determine an inandible tone for
emuiting to the communication device 104 and send instructions to the fone-emutting speaker
404 for delivering the data encoded with the inaudible tone to the communication device 104
(G042} It should be understood that embodiments of the tone-emitting fob 400
described herein may differ from the tone-emitting shelf label 200 of FIGS. 2A, 2B and the
tone-emitting self-adhesive label 300 of FIGS. 3A, 3B in application and/or functionality.
While 1n some embodiments, the tone-emutting fob 400 may be very simular, some
embodiments may be configured to be carried by a user, such as a conference atiendee or
other event attendee.  As such, the {one-emuiting fob 400 may receive data related to the user,
such as locations at the event that the user has attended, 1deniifying information regarding the
user, other attendees with whom the user has interacted, etc. As an example, the tone-
emitting fob 400 may be configured o emit a ione that is representative of the user
identification. such that when the user enters a predetermined area, the user is automatically
registered as being in attendance. However, some embodimenis may be configured for the
tone-emitting fob 400 to output different data, based on the situation. As an example, if the
user is talking with other event attendees, the tone-emitting fob 400 may communicate datato
mobile phones of other event atiendees, which may include contact information of the user.
The other event attendees may then access the mobile phone to see the contact information of
the user. In some embodiments, the different information may be provided via a user
selection of an option on the tone-emitting fob 400 {(such as a button disposed on the tone-
emitting fob 400). Some embodiments however, may be configured for the tone-emitting fob

400 to determine a location of the user {globally, locally, and/or relative to other devices
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(6643} FIGS. SA-5B depict a tone-emitting bracelet 500 for communicating a tone
with data associated with a user, according to embodiments described herein. FIG. SA
depicts a top view of the tone-emitting bracelet 500. FIG. 5B depicts a cross-sectional side
view of the tone-emitting bracelet 500. The tone-enutting bracelet 500 includes a housing
502 and a tone-emitting speaker 504. The housing 502 13 constructed of plastic or other
waterproof or waler resistant matenial. The housing 502 includes a top surface 502a and a
bottom surface 502b. The bottom surface 502b of the tone-emitting bracelet 500 makes
contact with a wearer’s skin and hence may have a hvpoallergenic coating thereon. The
housing 502 includes a securing mechanism 5035 such as but not limied {o, a snap, Velcro, a
buckle, etc. for securing the tone-emitting bracelet 300 around a wrist. The tone-emutting
speaker 504 is configured to emit an inaudible tone encoded with data about the person to
whom the tone-emitting bracelet 500 is secured. The tone-emitting bracelet 500 further
ncludes an input/output device port 506, a battery 508 and the tone-determining computing
device 110 commumcatively coupled to both the tone-emitting speaker 304 and the
input/output device port 506. The input/output device port 506 and the battery 508 are
substantially similar in structure and function to the input/output device port 206 and the
battery 208, as described above.

[6044] As discussed above, the fone-determining compuiing device 110 includes a
memory component 140 for storing logic that when executed by the tone-determining
computing device 110 causes the ione-determuning compuling device 110 1o receive the user
mput on the data from the input/output device port 306, determine an inaudible tone for
emitting to the communication device 104 and send instructions 1o the tone-enutiing speaker
504 for delivering the data encoded with the inaudible tone to the communication device 104,
{6045} As an example, emnbodiments described here may be uilized for a medical
facility guest. As such, the informoation stored by the tone-eritting bracelet 500 may include
identifying nformation, medical information (subject to HIPAA protocols), access
authentication, and/or other information. As an exarople, when a user checks into a hospital,
the tone-ermtting bracelet 500 may receive data associated with the user, such as an identifier.
The tone-emitting bracelet 500 may then outpwt one or more inaudible tones that
communicate the stored information fo communication devices of the medical professionals.
The tone-emiting bracelet 500 may also include information that will authenticate the user to
access (or deny access) to certain areas of the medical facility. As an example, if the wearer
is a medical patient at the medical facility, doors to operating rooms may be locket to the

wearer. However, the wearer may have access to his/her room to which others may be denied
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access. As such, the doors of the medical facility may be equipped with a stationary device
108 1o recetve the maudible tone and grant or deny access. As discussed above, the tone-
ermitting bracelet 500 roay be configured to comamumicate different tones, based on location,
and/or in response to user input. In some embodiments, the same information may be output
by the tone-emitting bracelet 500, but the communication device 104 and/or the stationary
device 108 that receives the tones may be specifically configured to decode predetermined
frequency bands, encodings, etc.

(0046} FIGS. 6A-6B depict a tone-emitting payment card 600 for payment
authentication, according to embodiments described herein. FIG. 6A depicts a top view of
the tone-emitting pavient card 600. FIG. 6B depicts a cross-sectional side view of the tone-
emitting payient card 600. The tone-emitting payment card 600 includes a housing 602 and
a tone-emitting speaker 604, The housing 602 is constructed of plastic or other waterproof or
water resistant material. The housing 602 may include a signature siripe, bar code, magnetic
strip, authentication chip, etc. The tone-enutting speaker 604 is configured to emit an
inaudible tone encoded with data about the person owning the tone-emitting payment card
600. The tone-emitting payment card 600 further includes an input/output device port 606, a
battery 608, a chip 612, a microphone 614 and the tone-deternuning compuiing device 110
communicatively coupled to both the tone-emitting speaker 604 and the input/output device
port 606. The nput/output device port 606 and the battery 608 are substantially similar in
structure and function to the input/ouiput device port 206 and battery 208, as described
above. The chip 612 1s configured to store payment and/or identity information of the person
owning the tone-emitting payment card 600. The microphone 614 is configured to accept
any verbal mput from the person owning the tone-emitting payment card 60¢.

16647} As discussed above, the tone-determining computing device 110 includes a
memory component 140 for storing logic that when executed by the tone-determining
computing device 110 causes the tone-determining computing device 110 to receive the user
mput on the data from the input/output device port 606, determine an naudible tone for
emitting to the commumication device 104 and send instructions to the tone-enutting speaker
604 for delivering the data encoded with the inaudible tone to the communication device 104
{60438} As an example, one embodiment of the tone-emitting payment card 600
receives authenticating data.  The authenticating data may also be received by a
communication device 104, such as the user’s mobile phoune.  As such, if the tone-enutting
payment card 600 is scanned for making a payment {or withdrawing cash), prior to

authorizing the transaction, the tone-emitiing pavment card 600 may output the tone. If the
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user’s phone is in the vicinity, it will receive the tone and can respond with authentication
that the tone-emutting payment card 600 15 associated with the phone and, thus the user. The
phone’s response may also be a tone back to the tone-emitting payrent card 600; other
wireless communication to the tone-emitting payment card 600, and/or a communication to
the payment processing device {or assoctated servers). If the mobile phone commumicates
back to the tone-emitting payment card 600, this authentication may allow the tone-emitting
payment card 600 to release the credit card number (or provide other payvment authorization)
to the payment processing device for completing the transition. If the mobile phone
communicates with the payment processing device, the payment processing device may
withhold the transaction until the mobile device 1s authenticated.

[6049] FIGS. 7A-7B depict a tone-emitting pod 700 for communicating a tone with
data about an object, according to embodiments described herein. FIG. 7TA depicts a {op view
of the tone-emitting pod 700, FIG. 7B depicts a cross-sectional side view of the tone-
enutting pod 700, The tone-enutiing pod 700 includes a housing 702 and a tone-emitting
speaker 704. The housing 702 is constructed of plastic or other waterproof or water resistant
material. The tone-emitting speaker 704 1s configurad to emit an inaudible tone encoded with
data about promotions such as, but not limited to offers, coupons, special access, efc. to the
communication device 104  The fone-enutting pod 700 further includes an input/output
device port 706, a battery 708, an accelerometer 716 and the tone-delermining compitting
device 110 comumumicatively coupled to the tone-emitiing speaker 704, the imput/output
device port 706 and the accelerometer 716.

G650} The accelerometer 716 may be a triaxial accelerometer and is configured to
detect a position and orientation of the fone-emitting pod 700 with respect to the
communication device 104. When the communication device 104 is within a certain range or
distance from the accelerometer 716, the tone-determining computing device 110 is notified
of the presence of the communication device 104, so that the tone-emitting pod 700 may emit
the inaudible tone encoded with the data to the commumication device 104,

{0051} As discussed above, the tone-deternmuning computing device 110 includes a
memory component 140 for storing logic that when executed by the tone-determining
computing device 110 causes the tone-determining computing device 110 to receive the user
mput on the data from the mpuw/output device port 706, determine an inaudible tone for
erpitting to the conwnunication device 104 and send mstructions to the tone-emitting speaker
704 for delivering the data encoded with the inaudible tone to the communication device 104

6052} As an example, the tone-emitting pod 700 may be utilized at a movie theater.

12
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The accelerometer 716 may detect ortentation and movement of a user to determine when the
user 18 seated 1n the theater and when the user is mwoving, such as 1o the concession stand.
Based on the location and/or movement, the tone-emutting pod 700 may output a tone to the
user’s mobile device and/or to a stationary device 108 FIG. 1, such as at a concession stand.
if the user is detected as moving, the tone-emitiing pod 700 may output a tone that is received
by the stationary device 108 at the concession stand. The stationary device 108 may then
push coupons, menu items, opiions for pavment and/or other mformation to the user 1o
facilitate purchase of concessions. As the user retums to the theater, the tone-emitting pod
700 may authenticate access to the theater.

[0053] FIGS. 8A, 8B depict a flowchart for commurnicating data with a tone-emitting
device 102, according to embodiments described herein. FIG. 8A depicts a block diagram of
a flowchart implemented by a tone-determining computing device 110 within the tone-
emutting device 102, In block 810, the tone-deternuning computing device 110 receives data
related to a charactenistic of an object. In some embodiments, the object 1s a product in a
retail environment, a person and/or a mobile device. In some embodiments, the mobile
device may be configured as a fob or a bracelet worn by a person or a payment card. In block
820, the tone-determining computing device 110 encodes an inaudible tone that represents at
least a portion of the data. In block 830, the tone-determining computing device 110 sends
instructions to a ione-emitting speaker 204 of the tong-emitting device 102 for cutputting the
inaudible tone,

{0054} FIG. 8B depicts a flowchart for encoding the inaudible tone in block 820. In
block 822, the tone-deternuning computing device 110 selects sounds corresponding to at
least one pair of non-naturally occurring frequencies in a range between about 15 kHz and
about 25 kHz.  All frequency pairs are optimized o prevent intermodulation. In block 824,
the tone-deternmuning computing device 110 assigns the sounds corresponding to the at least
one pair of frequencies a unique character. In block 826, the tone-deternmining computing
device 110 arranges the sounds to form the wmandible tone comprising a sequence of the
unique characters. o block 828, the tone-deternuning conmputing device 110 encodes at least
a portion of the data into the inaudible tone.

[0055] The tone-emitting device 102 described above can be configured in any of a
plurality of ways to communicate data and thus can become a powerful tool in managing
communications regarding objects and people in a vantety of enviromwents. As an example,
the tone-emitting device 102 may be configured as a tone-emuitting shelf-label for inverntory

management in a retail store or a warehouse. The tone-emitting shelf-label may be attached
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to mdividual inventory tiems placed on shelves of the retail store or warehouse. OUne or more
stationary devices 108, such as the stationary device 108 mav be placed m the retail store or
warechouse and configured to conwuunicate with the tone-enutting shelf-label on each
individual inventory item and a remote computing device, such as the user computing device
186, The user computing device 106 may be configured to store and manage details of the
mdividual inventory items. The tone-emitting shelf-label 15 configured to emit an inaudible
tone encoded with data related to the identity, location and price of the individual inveniory
item as well as identity of the tone-emitting shelf-fabel. The stationary device 108 is
configured to receive the inaudible tone emitted by each tone-emitting shelf-label attached to
the individual inventory ttems. The stationary device 108 then decodes the inaudible tone to
determine the data encoded with the inaudible tone and reports the data to the user computing
device 106. Since the individual inventory items emit the inaudible tone once or more over a
predetermined time (which may be set by a user) in the store or warghouse, the inventory 1s
updated accordingly as the individual inventory items are transferred, added or removed from
the store or warehouse.

6656} FIG. 9 depicts a flowchart for utilizing a tone-emitting shelf-label for
mventory management, according to embodimenis described heremn.  As illustrated m block
920, the tone-emitting shelf label 200 that has been placed on an individual mventorv item
may emit an inaudible tone with data related to the identity and/or location of the mveniory
ttiem. In block 930, a stationary device 108 placed at a ceniral location in the store receives
the inaudible tone. In block 940, the stationary device 108 decodes the inaudible tone 1o
determine the data related to the identity and/or location of the individual inventory item. In
block 950, the stationary device 108 reports the daia 1o a remote computing device. In block
960, the remote computing device accounts for each individeal inventory item with a
timestamp, upon receiving the data from the stationary device 108. In block 970, the user
computing device 106 compares the current inventory with the inventory at a prior time. In
block 980, the user computing device 106 determines whether there is a change in inventory.
If there is a change in inventory, in block 982, the user computing device 106 updates the
inventory and saves the inventory list with a timestamp. In block 984, the user computing
device 106 then informs the store manager or a user in the store of the updale in the
mventory, If there 18 no change in mventory, in block 986, the user computing device 106
does not update the inventorv list but saves the inventory list with a timestamp.

(6057} in some embodiments, the tone-emitting device 102 is configured as a tone-

emitting self-adhesive label 300 for retail checkowt in a retail store. The tone-emitling self-
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adhesive label 300 may be attached to individual retail items placed in the retail store. The
tong-emitting self~adhesive label 300 1s configured to emit an inaudible tone encoded with
data related to the identity and price of the individual retail item as well as identity of the
tone-emitting self-adhesive label 300, This tone may be utilized when the retail item is
placed on a shopping cart by a customer during retail checkout. The mobile device of the
customer may be configured to receive the inaudible tone emitted by the tone-emitting self-
adhesive label 300 attached to the individual retail items selected by the customer for
purchase. The mobile device then decodes the maudible tone and determines the data
encoded in the inaudible tone. The mobile device then calculates the cost of all the retail
items placed on the shopping cart and opens a payment application fo facilitate pavment of
the retail items as the customer leaves the store. Thus, the customer need not wait in queue or
interact with a cashier after selecting the prodects for purchase and the retail store need not
nvest in expensive checkout hardware,

[6058] FIG. 10 depicis a flowchart for utilizing a tone-emitting seif-adhesive label
300 for retail checkout at a store, according to embodiments described herein.  As illustrated
in block 1020, the tone-emitting self-adhesive label 300 emits an inandible tone encoded with
data related to the identity and price of the individual retail item. In block 1030, a
communication device 104, such as the mobile device of the customer receives the inaudible
tone through a receiver. In block 1040, the mobile device of the customer decodes the
maudible tone to determine the data related to an identity and price of the individual retail
em.  In block 1050, the mobie device of the customer calculates the cost of at feast a
portion of the individual retail items placed on the shopping cart. In block 1060, the mobile
device of the customer facilitates payment of the retail items on the shopping cart.

[6059] In some embodiments, the tone-emitting device 102 is configured as a tone-
emifting fob 400 for regisiration and aftendance at an event such as a conference, an
educational institution, etc. The tone-emitting fob 400 is carried or worn by an attendee of
the event. One or more stationary devices 108, such as the stationary device 108 may be
placed at centralized locations in the prermises of the event and configured to communicate
with the tone-emitting fob 400 and the user computing device 106, The user computing
device 106 is configured to store and manage details of each attendee. The tone-emitting fob
400 i1s configured to emut an inaudible tone encoded with data related to the identity and
location of the attendee as well as identity of the tone-enutting fob 400, when the attendee
enters the premises of the event. The stationary device 108 is configured to receive the

inaudible tone emitted by the tons-emitting fob 400 and decode the inaudible fone to
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determine the data.

[6060] The stationary device 108 may then repori the data to the user computing
device 106. The user computing device 106 may update attendee registration and/or
attendance accordingly. If an attendee is reported by the stationary device 108 as attending
the event, the user computing device 106 updates and saves the aitendee list with a
timestamp. The attendee list may also be used for comparing with another attendee list
generated with a subsequent timestamp. The user computing device 106 may also report an
attendance admuinistrator or the attendees that are present. If an attendee fails to enter the
premises within a certain period of time, the user computing device 106 informs the
attendance adnunistrator or manager of the identity and location of the missing attendee if the
attendee is within range of any of the stationary devices 108. The user computing device 106
also sends an alert to the mobile device of the attendee requesting himvher to attend the event.
[6061] FIG. 11 depicts a flowchart for uiilizing a tone-emuitting fob 400 for attendance
registration at an event, according to embodiments described herein.  As illustrated in block
1120, the tone-emitting fob 400 emits an inaudible tone with data related to identity and
location of the attendee, when the attendee enters the premises of the event. In block 1130,
the stationary device 108 placed at the central focation receives the inaudible tone. In block
1140, the stationary device 108 decodes the inaudible tone to deternuine data related to the
identity and location of the attendee. In block 1150, the stationary device 108 reports the data
to a user computing device 106, In block 1160, the user computing device 106 checks the
attendes mto the event and accounts for attendance of the attendee. In block, 1170, the user
computing device 106 compares the attendance of the attendee with a registered attendee list.
In block 1180, the user computing device 106 determines if there is any attendee missing or
absent. If there is an attendee absent, in block 1182, the user computing device 106 informs
the event manager of the mussing attendees. fn block 1184, the user computing device 106
then sends alert to the mobile device of the attendee requesting himvher to check in 1o the
event. If there are no attendees absent, in block 1186 the user computing device 106 updates
and saves the registered attendee list with a timestanp. In block 1188, the user computing
device 106 informs the event manager that all registered aftendees are present in the event.
0062} In some embodiments, the tone-emitting device 102 is configured as a tone-
emitting bracelet 500 for patient management at a medical facility. The tone-emithing
bracelet 500 may be carried or worn by a patient or other visitor of the medical facility (such
as patient visitor, medical professional, etc.). One or more stationary devices 108 may be

placed at centralized locations in the premises of the medical facility and configured to
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communicate with the tone-emitting bracelet 500 and a user computing device 106, The user
computing device 106 1s configured {o store and manage details of each patient at the wedical
facility. The tone-emitting bracelet 300 is configured to emit an inaudible tone encoded with
data related to the identity, location, and medical details of the patient as well as identity of
the tone-emitting bracelet 500, when a medical professional authorized fo attend the patient at
the medical facility requests access to information about the patient through his/her mobile
device, the tone-emitting bracelet 500 may conununicate the mnaudible tone. The mobile
device of the authorized medical professional is configured to receive the inaudible tone
emitted by the tone-emitiing bracelet 300. As the mobile device of the authorized medical
professional is placed within range of the tone-emitting bracelet 500 or one of the stationary
devices 108 in the medical facilitv, the mobile device receives the inaudible tone. The
authorized medical professional then inputs authenticating data (such as a password,
biometric authentication, etc.) in response 1o the receipt of the inaudible tone. Once the
authorized medical professional is authenticated, the mobile device of the authorized medical
professional decodes the inaudible tone fo determine the data related to identity, location and
medical details of the patient as well as any metadata such as time of access to the data. If
the authorized medical professional is not authenticated, the data 1s not accessible to hinvher.

[6063] FIG. 12 depicis a flowchart for utilizing a tone-enutting bracelet 300 for
patient management at a medical facility, according to embodiments described herein. As
tHustrated in block 1220, the tone-emitting bracelet 500 emits an inaudible tone with data
related to identity, location and medical details of the patient. In block 1230, a
communication device 104, such as a mobile device of an authorized medical professional
receives the inaudible tone when the mobile device is within the range of the tone-emitting
bracelet 500 or a stationary device 108 placed in the premuses of the medical facility. In
block 1240, the mobile device receives an authentication code nputted by the authorized
medical professional in response to the receipt of the inaudible tone. In block 1250, the
mobile device determunes if the authorized medical professional is authenticated. If the
authorized medical professional is authenticated, in block 12352, the mobile device of the
awthorized medical professional receives the data related to the identity, location and medical
details of the patient. In block 1254, the mobile device decodes the inaudible tone to
determine the data. If the authorized medical professional is not authenticated, in block 1256,
the mobile device delivers a message to the authorized medical professional that he/she
cannot be authenticated. In block 1258, the authorized medical professional is unable to

access the daia.
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(6064} in some embodiments, the tone-emitting device 102 is configured as a tone-
emitting payment card 600 for venfication of the registered owner of the card and for
subsequent authorization of pavment. A tone-emitting payvment card 600 1s carried by a user
and may be used in making payments or withdrawing money from an automated teller
machine {ATM)}. The tone-enutting pavment card 600 is configured to emit an naudible tone
encoded with data related to dentity and payment information of the registered owner, when
he/she atterupts to make a payment using the tone-ernitting payment card 600, A
communication device 104, such as the mobile device of the registered owner 15 configured
1o receive the inaudible tone emitted by the tone-emutting payment card 6060. The registerad
owner then mputs authenticating data in response to the receipt of the maudible tone. Once
the registered owner is authenticated, the registered owner’s mobile device decodes the
inaudible tone to determine the data related to identity and payment information as well as
any metadata such as time of access (o the data. The mobile device then proceeds to request
the owner to authorize the payment in the transaction. Thus, if the mohile device is unable to
verify the ownership of the tone-emitting payment card 600 with the authentication code, the
tone-emitting payment card 600 denies the payvment in the transaction. For example, if a
person who is not the registered owner of the tone-emitting payment card 600 initiates
payment activity, the

B0365] FIG. 13 depicts a flowchart for utitizing a tone-emitting payment card 600 for
payment authorization and verification, according to embodiments described herein.  Ag
tHustrated in block 1320, the tone-emitting pavment card 600 detects paviment activity. The
payment activity may include a card swipe for credit card payment or withdrawal request at
an ATM. In block 1330, the tone-emitting payment card 600 emits an inaudible tone
encoded with data related to identity and pavment information of the registered owner. In
block 1340, a communication device 104, such as the mobile device of the registered owner
of the tone-emitting payment card 600 receives the inaudible tone. In block 1350, the
registered owner inputs authenticating data to the mobile phone 1n response to the receipt of
the maudible tone. In block 1360, the mobile device determines if the registered owner is
awthenticated.  If the registered owner is auwthenticated, in block 1352, the registered owner
receives the data related to the identity, transactional and payment information as well as any
metadata such as time of access to the data. In block 1354, the mobile device of the
registered owner decodes the inaudible tone to determine the data and requests the registered
own to authorize the payment in the transaction. In block 1356, the registered owner

proceeds to authorize pavment, if he agrees o the transaction. If the registered owner is not
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authenticated, in block 1358, the mobile device delivers a message to the registered owner
that he/she cannot be authenticated and payment 1s denied.

16066} In some embodiments, the tone-enmutling device 102 is configured as a tone-
emiiting pod 700 placed on or near a box office or theater to generate sales of products in an
entertainment venue such as, but not limited to, a movie theater or a Broadway thealer. The
tone-enitting pod 700 is configured fo et an inaudible tone encoded with data related to
products, offers, ete. as well as identity of the tone-emitiing pod 700, when a communication
device 104, such as the mobile device of a customer is placed within range of the tone-
emitting pod 700, The mobile device of the customer is configurad to receive the naudible
tone emitted by the tone-emitting pod 700. A mobile device of the customer then decodes the
inaudible tone and determines the data encoded with the inaudible tone. The mobile device
of the customer prompts the customer to download and/or open the software application. The
customer is ncentivized to open the software application through the delivery of promotions
such as but not limited to offers, coupons, special access, etc. present in the data. The
software application displays the promotions present in the data and applies the promotions
towards any payment transaction made by the customer using the mobile device in the
entertainment venue.

[6067] FIG. 14 depicts a flowchart for utilizing a tone-emitting pod 700 for
generating sales at an entertainment venue, according to embodiments described herein. As
tHustrated in block 1420, the tone-emitiing pod 700 emits an inaudible tone encoded with
data related to products, offers, etc. as well as wdentity of the tone-emitting pod 700, when a
conumunication device 104, such as a mobile device of a customer is placed within range of
the tone-emutting pod 700. In block 1430, a mobile device of a customer receives the
imaudible tone through a receiver. In block 1440, a mobile device of the customer decodes
the maudible tone to determine the data. In block 1450, the mobile device prompts the
customer to download and/or open the software application in the mobile device. In block
1460, the software application displays any promotions such as but not limited to offers,
coupons, special access, ete. present in the data. In block 1470, the software application
automatically applies the promotions towards any payment transaction made by the customer
using the mobile device in the entertainment venue.

6068} FIG. 15 shows a block diagram of illustrative hardware components of the
tone-determining computing device 110 in the tone-emitting device 102, according to
embodiments described herein.  The tone-determuning computing device 110 includes a

processor 1530, mmput/output hardware 1540, the network interface hardware 1550, a data
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storage component 1560 (which stores ohiect data 1570 and/or other data 1580), and the
memory component 140, Each of the components of the tone-determining computing device
110 roay be communicatively coupled to a local coramunications interface 1390, The local
communications interface 1590 1s generally not limited by the present disclosure and may be
implemented as a bus or other communications interface to facilitate communication among
the components of the computing environment 100,

[0369] The reroory component 140 may be configured as volatile and/or nonvolatile
memory and as such, may include random access memory (including SRAM, DRAM, and/or
other types of RAM), flash memory, secure digital (SD) memory, registers, compact discs
(CD), digital versatile discs (DVD), Blu-Ray discs. and/or other types of non-transitory
computer-readable mediums. Depending on the particular embodiment, these non-transitory
computer-readable medioms may reside within or outside the tone-determining computing
device 110 of the tone-emitting device 102, The memory component 140 may store, for
exarmple, operating logic 1520, tone-emitting logic 1443 and data-receiving logic 144b.
{6070} The operating logic 1520, the tone-emitting logic 144a and the data-receiving
logic 144b may each include a phuality of different pieces of logic, each of which may be
erabodied as a computer program, fitmware, and/or hardware, as an example. The operating
logic 1520 may include an operating system and/or other software for managing components
of the tone-emitting device 102, Ags also discussed above, the tone-emitting logic 144a may
reside in the memory component 140 and may be configured to cause the processor 1530 1o
determine a tone o send and may cause the speaker to et the tone. Simulady, the data-
receiving logic 144b may be ufilized to receive message data, object data, and/or other data,
as well as communicate data to other devices, as described herein.

16671} The processor 1530 may include any processing component operable to
receive and execute instructions {such as from the data storage component 1360 and/or the
memory component 140}  THustrative examples of the processor 1530 include, but are not
fimited to, a computer processing unit (CPU), a many miegrated core (MIC) processing
device, an accelerated processing unit (APU), a digital signal processor (DSP). In some
embodiments, the processor 1530 may be a plurality of components that function together to
provide processing capabilities, such as integrated circuits (including field programmable
gate arrays (FPGA}) and the hike.

16072} The imput/output hardware 1540 may include and/or be configured to interface
with microphones, speakers, a display, and/or other hardware. For example, the input/output

hardware 1540 may interface with hardware that provides a user interface 1o a user for the
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purposes of adjusting settings, viewing a status, and/or the like.

[6073] The network interface hardware 1350 may include and/or be configured for
communicating with any wired or wireless networking hardware, including an antenna, a
modem, LAN port, wireless fidelity (Wi-Fi) card, WiMax card, ZigBee card, Bluetooth chip,
USB card, mobile communications hardware, and/or other hardware for communicating with
other networks and/or devices. From this connection, commumication may be faciliiated
between the tone-emitting device 102 and other computing devices, such as the
communication device 104 (FIG. 1).

16674} The data storage component 1560 may generally be any medium that stores
digital data, such as, for exarople, a hard disk drive, a solid state drive (SSD)), a compact disc
(CD), a digital versatile disc (DVD), a Blu-Ray disc, and/or the like. It should be understood
that the data storage component 1560 may reside local to and/or remote from the tone-
emitting device 102 and mway be configured to store one or more pieces of data and
selectively provide access to the one or more pieces of data.

[6075] 1t should be understood that while the components in FIG. 15 are illustrated as
residing within the tone-emitting device 102, this is merely an example. In some
ernbodiments, one or more of the components may reside external to the tone-enutiing device
102, In some embodiments, the ione-emitiing logic 144a and the data-recetving logic 144b
may reside on different computing devices. As an example, one or more of the
functionalities and/or components described herein may be provided by the communication
device 104, the user computing device 106, the stationary device 108, and/or other device,
which may be coupled to the tone-emitting device 102 via the network 105, Additionally,
while the tone-emitting device 102 is illustrated with the tone-emitting logic 144a and the
data-recetving logic 144b as separate logical components, this 1s also an example. In some
erabodiments, a single piece of logic may cause the tone-emitting device 102 to provide the
described functionality.

3376} As illustrated above, various embodiments for providing a tone-emitting
device are disclosed. These embodiments may enhance tracking of a person and/or object,
purchases without point of sale, and/or other functionality.

[6077] While particular embodiments and aspecis of the present disclosure have been
itlustrated and described herein, various other changes and modifications can be made
without departing from the spirit and scope of the disclosure. Moreover, although various

aspects have been described herein, such aspects need not be utilized in combination.
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Accordingly, 1t is therefore infended that the appended claims cover all such changes and
modifications that are within the scope of the embodiments shown and described herein.

16078} it should now be understood that embodiments disclosed herein include
systems and methods for communicating contextually-relevant information through a tone-
emitting device. These embodiments provide significantly more than what is common in the
technology in that inaudible tones are wutilized to provide fimctionality that has not been
provided n the art. As an example, embodiments described herein provide authentication
that was previously unavailable. Embodiments also provide communication among a
plurality of devices for sharing data, authenticating access to data, and the hike. It should also
be understood that these embodiments are merely exemplary and are not intended to limit the

scope of this disclosure.
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CLAIMS

What is claimed is:

1. A method for communicating data related to a characteristic of a patient or
visitor to a medical facility with a tone-emitting device wherein the
characteristic includes at least one of the identity of the patient or visitor, the location
of where the patient or visitor is to be, facility access for the patient or visitor, or

medical details of the patient or visitor, comprising:

receiving, by a tone-determining computing device of the tone-
emitting device, data related to a characteristic of the patient or visitor;;

encoding, by the tone-determining computing device, an inaudible
tone that represents at least a portion of the data;

sending instructions by the tone-determining computing device, to a
tone- emitting speaker of the tone-emitting device for outputting the
inaudible tone;

detecting, by virtue of a communication device the inaudible tone
communicated from the tone emitting device and decoding the inaudible
tone and determining the data encoded therein in the event of an

authorization input to the communication device from an authorized user.

2. The method of claim 1, wherein encoding the inaudible tone further

comprises:

selecting sounds corresponding to at least one pair of non-naturally
occurring frequencies in a range between about 15 kHz and about 25 kHz;

assigning the sounds corresponding to the at least one pair of
frequencies a unique character;

arranging the sounds to form the inaudible tone comprising a sequence
of the unique characters; and

packaging the at least a portion of the data with the inaudible tone.
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3. A system for communicating data related to a characteristic of a patient or
visitor to a medical facility with a communication device by virtue of an inaudible
tone, wherein the characteristic includes at least one of the identity of the patient or
visitor, the location of where the patient or visitor is to be, facility access for the
patient or visitor, or medical details of the patient or visitor, the system comprising:

a tone-emitting device comprising:

a tone-emitting speaker for emitting the inaudible tone;

a tone-determining computing device communicatively coupled to the
tone- emitting speaker and comprising a non-transitory computer-readable
medium that stores logic that, when executed by the tone-determining
computing device, causes the tone-determining computing device to perform
at least the following:

receive data related to the characteristic of the visitor;

encode the inaudible tone that represents at least a portion of the

data; and

send instructions to the tone-emitting speaker for outputting the

inaudible tone;
the system further comprising a communication device for receiving the

inaudible tone, the communication device arranged to receive an authorization input
from an authorized user in response to receipt of the inaudible tone, and in the event
of receipt of an authorization input the communication device is further arranged to

decode the inaudible tone to determine the data.
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4, The system according to claim 3, wherein the communication device includes
a memory component storing at least detection logic configured to detect the inaudible
tone communicated from the tone emitting device and analyzing logic for decoding the

inaudible tone and determining the data encoded therein.

5. The system of claim 3, wherein the non-transitory computer-readable medium
stores logic that, when executed by the tone-determining computing device, causes the
tone- determining computing device to encode the inaudible toneby:
selecting sounds corresponding to at least one pair of non-naturally
occurring frequencies in a range between about 15 kHz and about 25 kHz;
assigning the sounds corresponding to the at least one pair of
frequencies a unique character;
arranging the sounds to form the inaudible tone comprising a sequence
of the unique characters; and

sending the at least a portion of the data with the inaudible tone.

6. The system of claim 3 further comprising:
a remote computing device for receiving the data from the tone-
emitting device, the remote computing device comprising:
a receiver for receiving the inaudible tone;
an output device for outputting data to a user; and
a memory component that stores logic that, when executed by
the remote computing device, causes the remote computing device to:
receive the inaudible tone from the receiver;
decode the data and associated metadata encoded in the
inaudible tone; and
provide an output related to the data through the output
device;
and optionally wherein the remote computing device includes at least one of the
following: a cellular communication device, a user computing device, or a stationary
device operated by a third party for reporting the data to the remote computing

device;
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7.

8.

and/or wherein the tone-emitting device further comprises:
an accelerometer communicatively coupled with the tone-determining
computing device, and wherein the tone-emitting speaker outputs the inaudible tone
in response to detecting presence of the remote computing device within a certain

range of distance of the tone-emitting device.

The system of claim 3, wherein:
the tone-emitting device is configured as a mobile device; and
the data includes identity and location of the patient or visitor when

the patient or visitorenters a predetermined location.
The system of claim 7, wherein:

the mobile device is a bracelet worn by the patient or visitor and the

patient or visitor is a medical patient
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