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(57) ABSTRACT

Systems and methods for vibration-based communication
disclosed. In one embodiment, a system includes: a motion
sensor configured to detect vibrations from a remote device;
a processor coupled to the motion sensor and configured to:
receive signals from the motion sensor; and activate a
network connection based on signals from the motion sen-
sor.

Sensor
160

Network p _
Interface rocessor Motion Sensor

156 i L

A
A

Implantable Device 150




US 2019/0191996 A1

Jun. 27,2019 Sheet 1 of 3

Patent Application Publication

| @i1nbi

0G| 921A2(] a|geiueidw|

89l
JOsSUaS UOIIoN

PSl
AJOWsIA
=T EEI
csl
108882014 soeHSU|
MIOMIBN
(O[]}
Jlosusg

TOT @01A8( |eussixy

Y0l
Alowspy
TR SaT 901
801 colL
Jolenioy ] 10ss920.d MNMW,M M”__

001l




Patent Application Publication

200

Jun. 27,2019 Sheet 2 of 3

6

External Device
20

N
(o]
N
0
&

\
\\\\ // /) 5
S »
T - £
T X
w

N

Implantable
Device
0

US 2019/0191996 A1

Figure 2



Patent Application Publication  Jun. 27,2019 Sheet 3 of 3 US 2019/0191996 A1

300

302
Receive Sensor Signals

'

304
Decode Data in Sensor Signals

I

306
Execute Operations

Figure 3

400

402
Control an Actuator

:

404
Receive Data

Figure 4



US 2019/0191996 A1

SYSTEMS AND METHODS FOR
VIBRATION-BASED COMMUNICATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Provisional
Application No. 62/608,956, filed on Dec. 21, 2017 and
entitled “Systems and Methods for Vibration-Based Com-
munication” the entirety of which is hereby incorporated
herein by reference.

BACKGROUND

[0002] Some biometric sensors may be implanted in
human tissue. Implanting a biometric sensor may provide
for more accurate and substantially continuous monitoring.
However, once a biometric sensor is implanted in human
tissue, its battery cannot be easily replaced. Thus extending
battery life may be of high importance in implantable
devices.

SUMMARY

[0003] In one embodiment, a system of the present dis-
closure may comprise: a motion sensor configured to detect
vibrations from a remote device; a processor coupled to the
motion sensor and configured to: receive signals from the
motion sensor; and activate a network connection based on
signals from the motion sensor.

[0004] In another embodiment, a system of the present
disclosure may comprise: a processor configured to: control
an actuator configured to output a vibration configured to be
received by a device embedded in human tissue; and a
network interface configured to receive data from the device
embedded in human tissue.

[0005] In another embodiment, a method according to the
present disclosure may comprise: receiving signals from a
motion sensor configured to detect vibrations from a remote
device, the motion sensor coupled within a device embedded
in human tissue; and activating a network connection based
on signals from the motion sensor.

[0006] In another embodiment, a method according to the
present disclosure may comprise: controlling an actuator
configured to output a vibration configured to be received by
a device embedded in human tissue; and receiving data from
the device embedded in human tissue.

[0007] Another embodiment of the present disclosure may
comprise a computer readable medium comprising program
code configured, when executed by a processor, to cause the
processor to: receive signals from a motion sensor config-
ured to detect vibrations from a remote device wherein the
motion sensor is disposed within a housing configured to be
embedded in human tissue; and activate a network connec-
tion based on signals from the motion sensor.

[0008] Another embodiment of the present disclosure may
comprise a computer readable medium comprising program
code configured, when executed by a processor, to cause the
processor to: control an actuator configured to output a
vibration configured to be received by a device embedded in
human tissue; and receive data from the device embedded in
human tissue.

[0009] These illustrative examples are mentioned not to
limit or define the scope of this disclosure, but rather to
provide examples to aid understanding thereof. Illustrative
examples are discussed in the Detailed Description, which
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provides further description. Advantages offered by various
examples may be further understood by examining this
specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] A full and enabling disclosure is set forth more
particularly in the remainder of the specification. The speci-
fication makes reference to the following appended figures.
[0011] FIG. 1 shows an illustrative system for vibration-
based communication according to one embodiment.
[0012] FIG. 2 shows an illustrative system for vibration-
based communication according to one embodiment.
[0013] FIG. 3 shows a flow chart for an illustrative method
for vibration-based communication according to one
embodiment.

[0014] FIG. 4 shows a flow chart for an illustrative method
for vibration-based communication according to one
embodiment.

DETAILED DESCRIPTION

[0015] Reference will now be made in detail to various
and alternative illustrative embodiments and to the accom-
panying drawings. Each example is provided by way of
explanation, and not as a limitation. It will be apparent to
those skilled in the art that modifications and variations can
be made. For instance, features illustrated or described as
part of one embodiment may be used in another embodiment
to yield a still further embodiment. Thus, it is intended that
this disclosure include modifications and variations as come
within the scope of the appended claims and their equiva-
lents.

Tllustrative Example of Vibration-Based
Communication

[0016] One illustrative embodiment of the present disclo-
sure comprises a biometric sensor (e.g., an Electrocardio-
gram (EKG), Electroencephalograph (EEG), Magnetoen-
cephalograph (MEG), or analyte sensor, etc.) that is
configured to be embedded in human tissue (the “embedded
sensor” or the “implanted sensor”). For example, such an
embedded sensor may be surgically implanted in human
tissue. The embedded sensor is configured to store moni-
tored data and periodically transmit that data to a remote
device.

[0017] In the illustrative embodiment, the embedded sen-
sor may comprise a motion sensor (e.g., an accelerometer)
configured to detect vibrations. When the motion sensor
detects vibrations it may activate functionality within the
embedded sensor. For example, in one embodiment, vibra-
tions may be used to activate data transmission functionality
in the embedded sensor. Thus, when the motion sensor
detects vibrations, it may transmit a signal to a processor that
activates a network interface, e.g., a Bluetooth or Bluetooth
Low Energy (BLE) network interface that transmits data to
a remote device.

[0018] In the illustrative embodiment, vibrations are
received from a device placed on the surface of the skin of
the person in whom the embedded sensor is implanted. In
the illustrative embodiment the device comprises a handheld
mobile device, e.g., a smartphone. The smartphone may
comprise one or more actuators configured to output haptic
effects. The mobile device may use these actuators to output
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vibrations, which, when the mobile device is placed on or
near the skin surface, may be detected by a motion sensor of
the embedded sensor.

[0019] Further, in some embodiments, the motion sensor
may be configured to detect more complex vibrations. For
example, in some embodiments, data may be encoded in
vibrations output by an actuator of the mobile device. For
example, control data for the embedded sensor may be
encoded in vibrations through Frequency Modulation (FM),
Amplitude Modulation (AM), Pulse-Width Modulation
(PWM) or any other type of encoding. This encoded data
may be transmitted via vibration to a motion sensor of the
embedded sensor. The motion sensor detects these vibra-
tions and transmits signals associated with the vibrations to
a processor, which interprets the encoded data and may
control the embedded sensor based on the encoded data.
[0020] In one illustrative embodiment, an external device
(e.g., a smartphone) may output a vibration to the surface of
the user’s skin. The vibration comprises data associated with
activating and pairing a Bluetooth or Bluetooth Low Energy
(BLE) network interface on the embedded device with the
smartphone. When an accelerometer in the embedded device
receives the vibration it outputs electrical signals associated
with the vibration. A processor on the embedded device
decodes these signals and controls the network interface
based on the data encoded in the vibration. Once the network
interface is paired, the embedded device may transmit data
to the smartphone or receive data from the smartphone. For
example, in one embodiment, the embedded device may
transmit stored biometric data monitored from one or more
internal sensors. The illustrative embodiment may conserve
energy, because a network interface of the embedded device
can be inactive until a recipient device (e.g., the smartphone
that output vibrations) is available to receive transmitted
data.

[0021] These illustrative examples are mentioned not to
limit or define the scope of this disclosure, but rather to
provide examples to aid understanding thereof. Illustrative
examples are discussed in the Detailed Description, which
provides further description. Advantages offered by various
examples may be further understood by examining this
specification.

Hlustrative Systems for Vibration Based
Communication

[0022] FIG. 1 shows an illustrative system 100 for vibra-
tion-based communication. As shown in FIG. 1 the system
comprises an external device 101 and an implantable device
150. In the embodiment shown in FIG. 1, the external device
101 may comprise a device external to the body, e.g., a
mobile device (smartphone, tablet, laptop, or other handheld
device) or a dedicated medical interface device. The external
device 101 may comprise one or more additional compo-
nents, e.g., sensors, cameras, or input/output devices, such
as buttons, displays, touch-screens, etc.

[0023] In the embodiment shown in FIG. 1, the external
device 101 comprises a processor 102, memory 104, a
network interface 106, and an actuator 108. The processor
102 is electrically coupled to memory 104, which comprises
processor executable instructions configured to cause the
processor to perform operations described herein. The
memory 104 can comprise any suitable tangible (and non-
transitory ) computer-readable medium such as RAM, ROM,
EEPROM, or the like, and embodies program components
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that configure operation of the external device 101. Memory
104 may also be configured to store data received from
processor 102 or network interface 106.

[0024] Processor 102 is further coupled to a network
interface 106 configured to transmit and receive data. The
network interface 106 may represent one or more of any
components that facilitate a network connection. Examples
include, but are not limited to, wired interfaces such as
Ethernet, USB, IEEE 1394, and/or wireless interfaces such
as IEEE 802.11, Bluetooth, Bluetooth Low Energy (BLE),
or radio interfaces for accessing cellular telephone networks
(e.g., transceiver/antenna for accessing a CDMA, GSM,
UMTS, or other mobile communications network).

[0025] Processor 102 is further coupled to an actuator 108.
Actuator 108 represents one or more components configured
to receive signals and output vibrations. In some embodi-
ments these vibrations may comprise a frequency range
from 50-500 Hz or higher. Processor 102 may encode
information in these vibrations, e.g., through Frequency
Modulation (FM), Amplitude Modulation (AM), Pulse-
Width Modulation (PWM) or any other type of encoding,
and this encoded information may be used to control one or
more functions of implantable device 150. In some embodi-
ments, actuator 108 may comprise one or more of a piezo-
electric actuator, an electric motor, an electro-magnetic
actuator, a voice coil, a shape memory alloy, an electro-
active polymer, a solenoid, an eccentric rotating mass motor
(ERM), or a linear resonant actuator (LRA).

[0026] As shown in FIG. 1, the implantable device 150
comprises a sensor implanted in the body of a person. The
implantable device 150 comprises a processor 152, memory
154, network interface 156, motion sensor 158, and a sensor
160. The processor 152 is electrically coupled to memory
154, which comprises processor executable instructions
configured to cause the processor to perform operations
described herein. The memory 154 can comprise any suit-
able tangible (and non-transitory) computer-readable
medium such as RAM, ROM, EEPROM, or the like, and
embodies program components that configure operation of
the implantable device 150. Memory 154 may also be
configured to store data received from processor 152 or
network interface 156.

[0027] Processor 152 of the implantable device 150 is
further coupled to a network interface 106 configured to
transmit and receive data. The network interface 156 may
represent one or more of any components that facilitate a
network connection. Examples include, but are not limited
to, wired interfaces such as Ethernet, USB, IEEE 1394,
and/or wireless interfaces such as IEEE 802.11, Bluetooth,
Bluetooth Low Energy (BLE), or radio interfaces for access-
ing cellular telephone networks (e.g., transceiver/antenna for
accessing a CDMA, GSM, UMTS, or other mobile commu-
nications network).

[0028] Processor 152 of the implantable device is further
in communication with a motion sensor 158, which is
configured to detect vibrations, e.g., vibrations received
from actuator 108 of external device 101. For example,
motion sensor 158 may comprise one or more of e.g., an
accelerometer (e.g., one or more of micro electro-mechani-
cal systems (MEMS), piezoelectric, piezoresistive, and/or
capacitive components that convert mechanical motion into
an electrical signal), gyroscope, GPS, or other sensor(s)
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configured to detect movement or vibrations and output
electrical signals associated with the movement or vibration
to the processor.

[0029] Processor 152 is further in communication with a
sensor 160, which is configured to monitor one or more
features associated with the person in which the implantable
device 150 has been implanted. For example, sensor 160
may comprise one or more of e.g., an Electrocardiogram
(EKG), Electroencephalography (EEG), Magnetoencepha-
lography (MEG), or analyte sensor. Processor 152 is con-
figured to receive signals from the sensor 160 and store these
signals in memory 154 or transmit these signals to external
device 101 via network interface 156.

[0030] Turning now to F1G. 2, FIG. 2 shows an illustrative
system 200 for vibration-based communication. As shown in
FIG. 2, the system 200 comprises an implantable device 204
(similar to implantable device 150 described above) and an
external device 206 (similar to external device 101 described
above. As is shown in FIG. 2, the implantable device 204 is
embedded in human tissue. For example, in one embodi-
ment, the implantable device 204 may be surgically embed-
ded in human tissue. Further, as shown in FIG. 2, the
external device 206 is in communication with implantable
device 204 via vibrations. These vibrations are output onto
or near the skin surface 202 and vibrate the tissue between
the implantable device 204 and the skin surface 202. Data
encoded in vibrations may enable external device 206 to
transmit information or control signals to implantable device
204. For example, in one embodiment, external device 206
may send a control signal via vibrations to implantable
device 204, which causes implantable device 204 to activate
an internal sensor. In another embodiment, external device
206 may send a control signal via vibrations to implantable
device 204, which causes implantable device 204 to transmit
data to, or receive data from, external device 206 via
Bluetooth or BLE.

Tllustrative Methods for Vibration-Based
Communication

[0031] FIG. 3 shows a flow chart for an illustrative method
for vibration-based communication according to one
embodiment. In some embodiments, the steps in FIG. 3 may
be performed in a different order. Alternatively, in some
embodiments, one or more of the steps shown in FIG. 3 may
be skipped, or additional steps not shown in FIG. 3 may be
performed. The steps below are described with reference to
components described above with regard to system 100
shown in FIG. 1.

[0032] The method 300 begins at step 302 when processor
152 receives sensor signals from motion sensor 158. These
sensor signals are electrical signals output by motion sensor
158, and which are representative of vibrations received
from actuator 108 of an external device 101.

[0033] Next at step 304 the processor 152 decodes data
stored in sensor signals. In some embodiments, the vibra-
tions comprise encoded information configured to control
processor 152 to execute certain operations (e.g., transmit
data, measure data, provide system information, etc.). In
other embodiments, these vibrations do not contain encoded
information and instead trigger the processor 152 to activate
or deactivate one or more comporents.

[0034] Then, at step 306, the processor 152 executes
operations based on the encoded data. For example, in one
embodiment, data encoded in the vibrations may instruct the
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processor 152 to activate network interface 156 and transmit
data stored in memory 154 to a remote device, such as
external device 101. In another embodiment, the vibrations
may contain encoded data configured to cause the processor
152 to activate or deactivate sensor 160. Further, in one
embodiment, the encoded data may be configured to cause
processor 152 to pair with a network interface 156 of
external device 101 to send data to or receive data from the
external device 101.

[0035] In one embodiment, the actuator 108 may output a
vibration that contains encoded data needed for pairing a
Bluetooth connection between network interface 106 and
network interface 156. In such an embodiment, the proces-
sor 152 may use the data encoded in the vibrations to
activate a Bluetooth network connection and pair the Blu-
etooth network connection to external device 101 without
additional user input. In yet another embodiment, the
encoded data may comprise updated operating information
associated with implantable device 150, e.g., the encoded
data may comprise a software or firmware update for the
implantable device 150. Processor 152 may receive this
encoded information and update the software or firmware
for the implantable device 150.

[0036] FIG. 4 shows a flow chart for an illustrative method
for vibration-based communication according to one
embodiment. In some embodiments, the steps in FIG. 4 may
be performed in a different order. Alternatively, in some
embodiments, one or more of the steps shown in FIG. 4 may
be skipped, or additional steps not shown in FIG. 4 may be
performed. The steps below are described with reference to
components described above with regard to system 100
shown in FIG. 1.

[0037] The method 400 begins at step 402 when processor
controls the actuator 108 to output vibrations. In some
embodiments, the vibrations may comprise encoded infor-
mation, e.g., information encoded through Frequency
Modulation (FM), Amplitude Modulation (AM), Pulse-
Width Modulation (PWM) or any other type of encoding.
This information may comprise instructions configured to
cause a processor 152 of the implantable device 150 to
execute operations, e.g., to cause it to transmit data, activate
a network interface 156 to receive data or to pair with
external device 101, e.g., via Bluetooth or BLE.

[0038] Next, at step 404, the processor 102 receives data
via network interface 106. The data may comprise data
measured by sensor 160 and stored on memory 154 of the
implantable device 150. This data may transmitted via
network interface 156, which to conserve energy is activated
only after motion sensor 158 receives vibration information
from actuator 108.

Advantages of Vibration-Based Communication

[0039] There are numerous advantages of vibration-based
communication. For example, embodiments of the present
disclosure preserve the battery life of implanted devices
because power consuming circuitry on the sensor may
remain inactive until a vibration is received. This may
preserve battery life by keeping components inactive longer.
This may add value to these devices be enabling them to be
used for longer periods of time. Further, once the device is
implanted, its battery life may become an issue because the
battery may not be able to be replaced or recharged easily.
[0040] The methods, systems, and devices discussed
above are examples. Various configurations may omit, sub-
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stitute, or add various procedures or components as appro-
priate. For instance, in alternative configurations, the meth-
ods may be performed in an order different from that
described, and/or various stages may be added, omitted,
and/or combined. Also, features described with respect to
certain configurations may be combined in various other
configurations. Different aspects and elements of the con-
figurations may be combined in a similar manner. Also,
technology evolves and, thus, many of the elements are
examples and do not limit the scope of the disclosure or
claims.

[0041] Specific details are given in the description to
provide a thorough understanding of example configurations
(including implementations). However, configurations may
be practiced without these specific details. For example,
well-known circuits, processes, algorithms, structures, and
techniques have been shown without unnecessary detail in
order to avoid obscuring the configurations. This description
provides example configurations only, and does not limit the
scope. applicability, or configurations of the claims. Rather,
the preceding description of the configurations will provide
those skilled in the art with an enabling description for
implementing described techniques. Various changes may
be made in the function and arrangement of elements
without departing from the spirit or scope of the disclosure.
[0042] Also, configurations may be described as a process
that is depicted as a flow diagram or block diagram.
Although each may describe the operations as a sequential
process, many of the operations can be performed in parallel
or concurrently. In addition, the order of the operations may
be rearranged. A process may have additional steps not
included in the figure. Furthermore, examples of the meth-
ods may be implemented by hardware, software, firmware,
middleware, microcode, hardware description languages, or
any combination thereof. When implemented in software,
firmware, middleware, or microcode, the program code or
code segments to perform the necessary tasks may be stored
in a non-transitory computer-readable medium such as a
storage medium. Processors may perform the described
tasks.

[0043] Having described several example configurations,
various modifications, alternative constructions, and equiva-
lents may be used without departing from the spirit of the
disclosure. For example, the above elements may be com-
ponents of a larger system, wherein other rules may take
precedence over or otherwise modify the application of the
invention. Also, a number of steps may be undertaken
before, during, or after the above elements are considered.
Accordingly, the above description does not bound the scope
of the claims.

[0044] The use of “adapted to” or “configured to” herein
is meant as open and inclusive language that does not
foreclose devices adapted to or configured to perform addi-
tional tasks or steps. Additionally, the use of “based on” is
meant to be open and inclusive, in that a process, step,
calculation, or other action “based on” one or more recited
conditions or values may, in practice, be based on additional
conditions or values beyond those recited. Headings, lists,
and numbering included herein are for ease of explanation
only and are not meant to be limiting.

[0045] Embodiments in accordance with aspects of the
present subject matter can be implemented in digital elec-
tronic circuitry, in computer hardware, firmware, software,
or in combinations of the preceding. Processors used to
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implement methods described herein may comprise a micro-
processor, a digital signal processor (DSP), an application-
specific integrated circuit (ASIC), field programmable gate
arrays (FPGAs), and state machines. Such processors may
further comprise programmable electronic devices such as
PLCs, programmable interrupt controllers (PICs), program-
mable logic devices (PLDs), programmable read-only
memories (PROMSs), electronically programmable read-only
memories (EPROMs or EEPROMSs), or other similar
devices.

[0046] Such processors may comprise, or may be in com-
munication with, media, for example tangible computer-
readable media, that may store instructions that, when
executed by the processor, can cause the processor to
perform the steps described herein as carried out, or assisted,
by a processor. Embodiments of computer-readable media
may comprise, but are not limited to, all electronic, optical,
magnetic, or other storage devices capable of providing a
processor, such as the processor in a web server, with
computer-readable instructions. Other examples of media
comprise, but are not limited to, a floppy disk, CD-ROM,
magnetic disk, memory chip, ROM, RAM, ASIC, config-
ured processor, all optical media, all magnetic tape or other
magnetic media, or any other medium from which a com-
puter processor can read. Also, various other devices may
include computer-readable media, such as a router, private
or public network, or other transmission device. The pro-
cessor, and the processing, described may be in one or more
structures, and may be dispersed through one or more
structures. The processor may comprise code for carrying
out one or more of the methods (or parts of methods)
described herein.

[0047] Use herein of the word “or” is intended to cover
inclusive and exclusive OR conditions. In other words, A or
B or C includes any or all of the following alternative
combinations as appropriate for a particular usage: A alone;
B alone; C alone; A and B only; A and C only; B and C only;
and A and B and C.

[0048] While the present subject matter has been
described in detail with respect to specific embodiments
thereof, it will be appreciated that those skilled in the art,
upon attaining an understanding of the foregoing may read-
ily produce alterations to, variations of, and equivalents to
such embodiments. Accordingly, it should be understood
that the present disclosure has been presented for purposes
of example rather than limitation, and does not preclude
inclusion of such modifications, variations and/or additions
to the present subject matter as would be readily apparent to
one of ordinary skill in the art.

What is claimed is:
1. A system embedded in human tissue comprising:
a motion sensor configured to detect vibrations from a
remote device;
a processor coupled to the motion sensor and configured
to:
receive signals from the motion sensor; and
activate a network connection based on one or more of
the signals from the motion sensor.
2. The system of claim 1, wherein the remote device
comprises a smartphone.
3. The system of claim 1, wherein the network connection
comprises one or more of: Bluetooth, Bluetooth Low Energy
(BLE), Near Field Communication (NFC), or Wi-Fi.



US 2019/0191996 A1

4. The system of claim 1, wherein the vibrations comprise
encoded data and wherein the processor is configured to
control the network connection to transmit stored data based
on the encoded data.

5. The system of claim 1, further comprising a sensor
configured to monitor one or more of: heartrate, blood
pressure, blood sugar, or brain activity.

6. A system comprising:

a processor configured to:

control an actuator configured to output a vibration
configured to be received by a device embedded in
human tissue to activate a network connection in the
device embedded in human tissue; and

a network interface configured to receive data from the
device embedded in human tissue.

7. The system of claim 6, wherein the system is a
smartphone.

8. The system of claim 6, wherein the network interface
comprises one or more of: Bluetooth, Bluetooth Low Energy
(BLE), Near Field Communication (NFC), or Wi-Fi.

9. The system of claim 6, wherein the vibration comprises
encoded data and wherein the processor is configured to
control the network interface to transmit stored data based
on the encoded data.

10. The system of claim 6, wherein the vibration com-
prises encoded instructions to activate the device embedded
in human tissue.

11. A method comprising:

receiving signals from a motion sensor configured to

detect vibrations from a remote device, the motion
sensor coupled within a device embedded in human
tissue; and

activating a network connection based on one or more of

the signals from the motion sensor.

12. The method of claim 11, wherein the remote device
comprises a smartphone.

13. The method of claim 11, wherein the network con-
nection comprises one or more of: Bluetooth, Bluetooth
Low Energy (BLE), Near Field Communication (NFC), or
Wi-Fi.
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14. The method of claim 11, wherein the vibrations
comprise encoded data and further comprising controlling
the network connection to transmit stored data based on the
encoded data.

15. A method comprising:

controlling an actuator configured to output a vibration

configured to be received by a device embedded in
human tissue to activate a network connection in the
device embedded in human tissue; and

receiving data from the device embedded in human tissue.

16. The method of claim 15, wherein the data is received
by a smartphone.

17. The method of claim 15, wherein data from the device
is received using a network connection comprising one or
more of: Bluetooth, Bluetooth Low Energy (BLE), Near
Field Communication (NFC), or Wi-Fi.

18. The method of claim 15, wherein the vibration com-
prises encoded data configured to cause a the device embed-
ded in human tissue to transmit stored data based on the
encoded data.

19. A non-transitory computer-readable medium compris-
ing program code, which when executed by a processor, is
configured to cause the processor to:

control an actuator configured to output a vibration con-

figured to be received by a device embedded in human
tissue to activate a network connection in the device
embedded in human tissue; and

receive data from the device embedded in human tissue.

20. The non-transitory computer-readable medium of
claim 19, wherein the data is received by a smartphone.

21. The non-transitory computer-readable medium of
claim 19, wherein the data from the device embedded in
human tissue is received using a network connection com-
prising one or more of: Bluetooth, Bluetooth Low Energy
(BLE), Near Field Communication (NFC), or Wi-Fi.

22. The non-transitory computer-readable medium of
claim 19, wherein the vibration comprises encoded data
configured to cause a the device embedded in human tissue
to transmit stored data based on the encoded data.
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