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BLADDER MONITORING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C. §
119, based on U.S. Provisional Patent Application No.
62/675,863 filed May 24, 2018, the disclosure of which is
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] Loss of the sensation of bladder fullness is a
common clinical problem often seen in patients suffering
from spinal cord injury, stroke aftermath, and diabetes
mellitus; additionally, a lack of understanding of the sensa-
tion is found in some people with intellectual disabilities.
The problem is often accompanied by urinary incontinence,
which is not only lifestyle-limiting but can be a serious
health problem when retention causes urine backup into the
kidneys and induces infection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 is a schematic of a bladder monitoring
system in which systems and methods described herein may
be implemented;

[0004] FIG. 2 is a block diagram illustrating exemplary
communications among components of the bladder moni-
toring system of FIG. 1;

[0005] FIG. 3 is a block diagram of exemplary functional
logic components implemented in the scanning system of
FIG. 1;

[0006] FIG. 4 is a diagram of exemplary components of
the monitoring patch of FIG. 1;

[0007] FIG. 5 is a block diagram of exemplary functional
logic components implemented in the notification device of
FIG. 1;

[0008] FIG. 6 is a block diagram illustrating exemplary
components of a device that may correspond to one or more
of the devices of the bladder monitoring system of FIG. 1,
[0009] FIG. 7 is a diagram illustrating bladder monitoring
patch application and customization procedures, according
to an implementation described herein;

[0010] FIGS. 8A-8C are simplified schematics of customi-
zation and notification procedures using the bladder moni-
toring system described herein;

[0011] FIGS. 9A and 9B are simplified schematics of
patch characteristics overlaid on a bladder scan image;
[0012] FIG. 10 is a diagram illustrating bladder monitor-
ing patch application and customization procedures, accord-
ing to another implementation described herein; and
[0013] FIG. 11 is a simplified schematic of a portion of the
bladder monitoring system, according to another implemen-
tation described herein.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0014] The following detailed description refers to the
accompanying drawings. The same reference numbers in
different drawings may identify the same or similar ele-
ments.

[0015] An ultrasound probe may generate ultrasound sig-
nals using a transducer, such as, for example, a piezoelectric
transducer or a capacitive transducer, which converts elec-
trical signals into ultrasound energy and which converts
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ultrasound echoes back into electrical signals. Ultrasound
probes are typically used to identify a target organ or other
structures in the body and/or determine features associated
with the target organ/structure, such as the size of the
organ/structure or the volume of fluid in the organ. In some
implementations, the ultrasound probe may perform scans in
multiple planes to generate a volume scan (e.g., for a
bladder). The ultrasound probe can provide accurate results,
but generally requires operation by a technician.

[0016] Bladder monitoring systems that continuously
record and monitor bladder fullness can be used to alert the
wearer (or a caretaker) when voiding is required. These
systems may be worn by or attached to a patient to continu-
ously detect bladder volume.

[0017] To achieve a wearable size, continuous bladder
monitors typically use a patch that produces a limited
number of acoustic beams (or other signals) to estimate a
changing bladder volume. Due in part to this limited func-
tionality and the variety of bodily dimensions among
patients (e.g., human subjects), patch settings must be cus-
tomized for each individual in conjunction with proper
initial placement location to achieve optimal effectiveness.
For example, body variations among children, males,
females, obese/slender body types, etc., generally preclude
use of patch settings that are universally suitable for all
patients. Customization may include configuring the physi-
cal or logical properties of a patch to provide accurate
measurements of an organ in a specific wearer’s body.
Customization settings for a patch may change physical
properties, such as adjusting steering angles and beam
intensities of sensors in the patch, and/or logical properties,
such as adjusting how raw sensor data from the patch is
interpreted. This customization procedure is an important
step to achieve accurate monitoring for each individual. In
some cases, the customization settings can be combined
with a physician’s prescription, if any, to ensure repeatable
performance for replacement patches without having to
repeat the customization procedure at each patch applica-
tion.

[0018] Implementations described herein provide an
advanced bladder monitoring system with guidance for
patch placement and simplified patch customization proce-
dures. Guidance by a bladder scanning system provides
position and other customization settings before the patch is
applied on a patient. This pre-placement scanning step
simplifies the customization procedure and improves the
patch’s fullness monitoring precision. In one implementa-
tion, the bladder scanning system can provide information
such as bladder shape under specific volume, depth under
specific volume, width under specific volume, related posi-
tion to the pubic bone (e.g., pubic synthesis), etc. This
information can be used to determine optimal patch place-
ment locations/orientations for a patient and patch customi-
zation settings that ensure accurate bladder measurements.
After patch placement, bladder scan data may also be
combined with sensor reading from the patch to calibrate
bladder sensor readings with predicted bladder volumes. In
some embodiments, after an initial customization process, a
set of multiple patches with identical configurations can be
provided to a patient for disposable use (e.g., outside the
confines of a medical facility). In other embodiments, patch
200 may be include certain disposable components (e.g., a
two-sided adhesive, an adhesive frame, etc.,) that permit
removal and re-attachment of patch 200 to the patient.
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[0019] According to one implementation, a bladder moni-
toring system includes a scanning system, a monitoring
patch, and a notification device. The scanning system
includes an ultrasound probe, a processing unit, and a first
communication interface. The monitoring patch includes
one or more sensors to detect fluid in a bladder of a patient
and a second communication interface to communicate with
the scanning system and the notification device. The moni-
toring patch includes a wearable device configured to be
attached to the patient. The notification device includes a
third communication interface to receive monitoring signals
from the monitoring patch. The scanning system identifies
the bladder using scan data from the ultrasound probe, and
indicates to a user, based on the scan data, a location on the
patient where the monitoring patch should be attached.
Additionally, or alternatively, the scanning system may
provide customization settings for the one or more sensors
in the monitoring patch. The customization settings may be
based on the scan data, a default patch sensor configuration,
and/or reference signals received from the attached patch.
[0020] FIG. 1 provides a simplified schematic of bladder
monitoring system 10 in which systems and methods
described herein may be implemented. As shown in FIG. 1,
bladder monitoring system 10 may include a scanning
system 100, a bladder monitoring patch 200, and a notifi-
cation device 300.

[0021] Scanning system 100 may include an ultrasound
bladder scanner and additional hardware/software for con-
nectivity to the other components in monitoring system 10.
Scanning system 100 may receive and process echo data to
generate three-dimensional (3D) image data that can be used
to determine the location and extents of an organ, such as
bladder size and/or volume. Scanning system 100 includes
a probe 110, a base unit 120, and a cable 130. In one
embodiment, probe 110 may be coupled to a base unit 120
that is configured to generate ultrasound energy at a prede-
termined frequency and/or pulse repetition rate and to trans-
fer the ultrasound energy to the transceiver. Base unit 120
also includes one or more processors or processing logic
configured to process reflected ultrasound energy that is
received by the transceiver to produce an image of the
scanned anatomical region.

[0022] Probe 110 includes a handle portion, a trigger, and
anose (or dome) portion. Medical personnel may hold probe
110 via the handle and press the trigger to activate one or
more ultrasound transceivers, located in the nose portion, to
transmit ultrasound signals toward a target organ of interest
on a patient. The dome of probe 110 is typically formed of
a material that provides an appropriate acoustical impedance
match to an anatomical portion and/or permits ultrasound
energy to be properly focused as it is projected into the
anatomical portion.

[0023] Probe 110 includes one or more ultrasound trans-
ceiver elements and one or more transducer elements (not
visible in FIG. 1) within the dome that transmit ultrasound
energy outwardly from the dome, and receive acoustic
reflections or echoes generated by internal structures/tissue
within the anatomical portion. For example, the one or more
ultrasound transducer elements may include a one-dimen-
sional, or a two-dimensional array of piezoelectric or capaci-
tive elements that may be moved within the dome by a motor
to provide different scan directions with respect to the
transmission of ultrasound signals by the transceiver ele-
ments. Alternatively, the transducer elements may be sta-
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tionary with respect to probe 110 so that the selected
anatomical region may be scanned by selectively energizing
the elements in the array. Probe 110 may communicate with
base unit 120 via a wired connection, such as via cable 130.
In other implementations, probe 110 may communicate with
base unit 120 via a short-range wireless connection (e.g.,
Bluetooth®, Wi-Fi®, etc.).

[0024] Base unit 120 may process ultrasound echoes pro-
vided by probe 110 to detect an organ (e.g., a bladder) and
determine the organ location, dimensions, volume, etc. Base
unit 120 includes a display to allow a user to view processed
results from an ultrasound scan, and/or to allow operational
interaction with respect to the user during operation of probe
110. For example, the display of base unit 120 may provide
instructions for positioning probe 110 and bladder monitor-
ing patch 200 relative to the selected anatomical portion of
the patient. The display may also display two-dimensional or
three-dimensional images of the selected anatomical region.
[0025] Bladder monitoring patch 200 (also referred to as a
“wearable bladder monitoring device,” or simply as “patch
200”) may be attached to a patient using an adhesive,
embedding in a garment, integrating with a belt, or another
positioning mechanism. Generally, patch 200 may provide a
wearable form factor to continuously monitor bladder vol-
ume. Patch 200 may include one or more sensors to detect
bladder fullness. For example, different sensors in patch 200
may scan along different lines and may register a positive
reading when urine is detected. Sensors for patch 200 may
include ultrasound sensors, bio-impedance sensors, bio-
reactance sensors, radio frequency (RF) sensors, infrared
sensors, or the like. In contrast with scanning system 100,
patch 200 may provide a small number of sensing beams
(e.g., acoustic beams, etc.) to identify different fluid levels in
a bladder. In one implementation, sensors in patch 200 may
be provided with a default configuration that can be adjusted
or customized. Patch 200 may exchange information with
scanning system 100 to provide customized sensor adjust-
ments for a particular application on a patient. According to
one implementation, sensors in patch 200 may be pro-
grammed to adjust the characteristics of RF signals, such as
the carrier frequency, acoustic intensity, steering angel (for
array transducer), pulse repeating frequency (PRF), signal
bias, gain level, pre-processing method, etc., in achieving
the optimal performance for each individual patient. Addi-
tionally, patch 200 may transmit sensor readings and/or alert
signals to notification device 300.

[0026] According to another implementation, patch 200
may be included within a multipurpose healthcare device.
For example, patch 200 may include other wearable bio
sensor technology such as an inertial measurement unit,
ECGfinfrared sensor, microphone, temperature, humidity,
etc. Additionally, or alternatively, patch 200 may include
Global Position System (GPS) or RFID technology. Thus, in
some implementations, patch 200 may provide useful health
information such as heart rate, respiratory rate, activity,
posture, fall indications, etc., as well as bladder volume.
[0027] Scanning system 100 and patch 200 may include a
communication interface 150, such as a Wi-Fi® interface, a
Bluetooth® wireless interface, a radio-frequency identifica-
tion (RFID) interface, a near-field communications (NFC)
wireless interface, an infra-red (IR) communications inter-
face, and/or any other type of short-range wireless interface
to exchange data. Additionally or alternatively, scanning
system 100 and patch 200 may be connected via a physical
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connection, such as a universal serial bus (USB) or a
Lightning® cable. In one implementation, scanning system
100 may receive sensor readings from patch 200 during an
initial configuration period and provide customization
instructions to patch 200. In one implementation, customi-
zation instructions may correlate particular combinations of
sensor readings from patch 200 with corresponding bladder
volume levels (e.g., based on the sensor readings and scan
data from scanning system 100). In another implementation
described further herein, customization data may include
additional instructions for tuning sensors in patch 200. In
another configuration, scanning system 100 and patch 200
may exchange information indirectly through notification
device 300 (e.g., notification device 300 may have a wired
or wireless connection with both scanning system 100 and
patch 200). According to one implementation, patch 200
may be a disposable component, where a set of multiple
patches 200 may be configured with the same customization
instructions for disposable use by a specific patient.

[0028] Notification device 300 may include a device to
process signals transmitted from patch 200 and provide
audible, visible, or tactile notifications to a patient. In one
implementation, notification device 300 may include a dedi-
cated device for receiving signals from patch 200 and
generating alert signals to a patient or caretaker. For
example, notification device 300 may include an earpiece,
lanyard, or lapel brooch with a direct connection (e.g., wired
or wireless) to patch 200. In another implementation, noti-
fication device 300 may include a general purpose wearable
computing device equipped with an application to process
signals transmitted from patch 200 and/or scanning system
100. For example, notification device 300 may include a
smart watch, or a computer pendant. In still another imple-
mentation, notification device 300 may include a smart
phone, tablet, or another portable computing or communi-
cation device.

[0029] Notification device 300 and patch 200 may further
include a short-range wireless networking interface 160,
such as a Bluetooth® wireless interface, an RFID interface,
an NFC wireless interface, an IR communications interface,
and/or any other type of interface to exchange data. Addi-
tionally or altermatively, notification device 300 and patch
200 may be connected via a physical connection, such as a
universal serial bus (USB) or a Lightning® cable. In one
implementation, notification device 300 may receive alert
signals from patch 200, when patch 200 determines that a
bladder volume alert level for a patient has been reached. In
another implementation, notification device 300 may ana-
lyze and integrate the information from a single patch 200 or
multiple patches 200 and make a decision of whether an alert
should be triggered.

[0030] Although FIG. 1 shows exemplary components of
bladder monitoring system 10, in other implementations,
bladder monitoring system 10 may include fewer compo-
nents, different components, additional components, or dif-
ferently-arranged components than depicted in FIG. 1. Addi-
tionally or alternatively, one or more components of bladder
monitoring system 10 may perform one or more tasks
described as being performed by one or more other compo-
nents of bladder monitoring system 10. For example, in
another implementation, probe 110 and base unit 120 may be
combined in a single component. In another example, one or
more functions of notification device 300 may be performed
by patch 200.
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[0031] FIG. 2 is a block diagram showing exemplary
communications among components of bladder monitoring
system 10. As shown in FIG. 1, scanning system 100 may
acquire scan data 210. For example, probe 110 may include
a transceiver that produces ultrasound signals, receives
echoes from the transmitted signals and generates B-mode
image data based on the received echoes. Scanning system
100 may include, for example, demodulation, decimation,
log compression, and filtering sub-modules, to generate an
image that can be presented for visualization by a technician
(e.g., a person). A rotating transducer or transducer array
within probe 110 may scan along multiple scan planes. Echo
data may be processed to generate 3D image data that can be
used to determine bladder size and/or volume. Post-process-
ing logic in scanning system 100 may provide additional
analysis of scan data 210, such as cavity-type recognition,
volume estimations, or other clinically useful information.
For example, scanning system 100 may identify a cavity as
a bladder and/or estimate a volume for the bladder. Addi-
tionally, scanning system 100 may identify a pubic bone
shadow, bladder aiming/clipping information, or other arti-
facts that impact placement of patch 200.

[0032] Based on processing of scan data 210, scanning
system 100 may identify an optimal placement location/
orientation for patch 200. In one implementation, scanning
system 100 may output patch placement guidance 220 as a
visual indication or overlay on a display portion of base 120.
In another implementation, scanning system 100 may pro-
vide a visual or audible signal when probe 110 is in a
position on the patient that corresponds to the optimal
location for patch 200. The optimal location may, for
example, minimize pubic bone interference and capture
desired extents of a bladder with different fluid volumes. For
example, patch placement guidance 220 may include an
audible signal or textual message to hold probe 110 station-
ary when probe 110 is located over a portion of the skin that
corresponds to an optimal patch 200 location. Patch place-
ment guidance 220 allows a technician to apply patch 200 at
the location of probe 110 or to mark the location on the
patient’s skin where patch 200 is to be applied later. In other
implementations, patch placement guidance 200 may
include another type of instructions for identifying the patch
location, such as a generating a schematic of the patient with
the patch location and orientation being indicated or com-
bining scan information with an image of the patient’s
abdominal region to provide an augmented reality placement
system (e.g., that can be used with notification device 300 to
indicate a patch placement location and orientation).

[0033] Patch 200 may be applied to the patient (at the
indicted optimal location) and activated to collect sensor
readings 230. Patch 200 may forward sensor readings 230
and other patch configuration information (e.g., patch type,
number of sensors, etc.) to scanning system 100 as patch
data 235 (also referred to herein as reference signals).
Scanning system 100 may read patch data 235 and may
calibrate particular sensor locations/readings with bladder
volume levels. For example, as described further herein,
scanning system 100 may associate positive readings from
one or more sensor combinations with a different bladder
volume percentage (e.g., 25%, 55%, 80%, etc.) or volume
amount (e.g., 100 cubic centimeters (cm’), 150 cm?, 300
cm?, etc.).

[0034] In some implementations, where patch 200 is con-
figurable, scanning system 100 may provide programming
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instructions to adjust characteristics of RF signals generated
by patch 200 to achieve optimal performance for the indi-
vidual patient. In one implementation, scanning system 100
may provide customization settings to patch 200 prior to
attachment of patch 200 to the patient (e.g., based on scan
data from probe 110 and default properties of patch 200). In
another implementation, scanning system 100 may provide
additional customization settings to patch 200 after patch
200 is applied to the patient, with the additional customi-
zation settings based on actual sensor feedback from patch
200 to fine-tune the patch sensors. Scanning system 100 may
provide customization settings and programming instruc-
tions to patch 200 as patch customization instructions 240.
In some implementations, multiple iterations of patch data
235 and patch customization instructions 240 may be used.
In other implementations, customization instructions 240
may be output for use by a technician to manually program
patch 200. Additionally, or alternatively, if patch 200 lacks
the capability to implement/store customization instructions
240, scanning system 100 may forward customization
instructions 240 to notification device 300.

[0035] Still referring to FIG. 2, patch 200 may begin
monitoring bladder volume of the patient. In one implemen-
tation, patch 200 may receive patch customization instruc-
tions 240 and may generate monitoring signals 250 at
periodic intervals or upon request from notification device
300. In another implementation, patch 200 may provide
monitoring signals when an alarm state is identified (e.g., a
particular volume level is reached). In still another imple-
mentation, patch 200 may provide periodic monitoring
signals 250 that include raw sensor data (e.g., indicating one
or more positive sensor readings) that may be interpreted by
notification device 300 based on patch customization
instructions 240.

[0036] Although FIG. 2 shows exemplary communica-
tions within bladder monitoring system 10, in other imple-
mentations, different communications may be used than
depicted in FIG. 2. For example, in another implementation,
patch data 235 and patch customization instructions 240
may be sent indirectly through an intermediate device (e.g.,
notification device 300).

[0037] FIG. 3 is a block diagram of functional logic
components implemented in scanning system 100, in accor-
dance with an exemplary implementation. Referring to FIG.
3, scanning system 100 includes a data acquisition unit 310,
a bladder characteristics unit 320, patch placement logic
330, and a patch customization unit 340. In an exemplary
implementation, data acquisition unit 310 may be part of
probe 110 and the other functional units (e.g., bladder
characteristics unit 320, patch placement logic 330, and a
patch customization unit 340) may be implemented in base
unit 120. In other implementations, the particular units
and/or logic may be implemented by other devices, such as
via computing devices or servers located externally with
respect to both probe 110 and base unit 120 (e.g., accessible
via a wireless connection to the Internet or to a local area
network within a hospital, etc.). For example, probe 110 may
transmit echo data and/or image data to a processing system
via, for example, a wireless connection (e.g., Wi-Fi®, Blu-
etooth®, or some other wireless protocol/technology) that is
located remotely from probe 110 and base unit 120. Such an
environment may facilitate efficient storage and dissemina-
tion of sensor data and/or alarm conditions to various
entities, such as caregivers, healthcare providers, etc.
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[0038] As described above, probe 110 may include a
transceiver that produces ultrasound signals, receives echoes
from the transmitted signals and generates B-mode image
data based on the received echoes. In an exemplary imple-
mentation, data acquisition unit 310 obtains data associated
with multiple scan planes corresponding to the region of
interest (e.g., a bladder and surrounding area) in a patient.
For example, probe 110 may receive echo data that is
processed by data acquisition unit 310 to generate two-
dimensional (2-D) B-mode image data to determine bladder
size and/or volume. In other implementations, probe 110
may receive echo data that is processed to generate three-
dimensional (3D) image data that can be used to determine
bladder size and/or volume.

[0039] Bladder characteristics unit 320 may collect infor-
mation on bladder volume and anatomical information
around the patient’s bladder. Bladder characteristics unit 320
may apply noise reduction, adjust the aspect ratio of the raw
B-mode image, apply a scan conversion, and perform other
data processing tasks to identify an organ (e.g., a bladder) of
a patient. Bladder characteristics unit 320 may provide
additional analysis of a defined organ, such as cavity-type
recognition, volume estimations, width dimensions for a
specific volume estimate, depth dimensions for a specific
volume estimate, or other information about a bladder (e.g,,
bladder position relative to the probe, or other artifacts such
as bladder clipping or pubic bone shadow).

[0040] Patch placement logic 330 may detect an optimal
placement location for patch 200. In one implementation, a
patch type, patch dimensions, patch characteristics, or other
descriptive information about patch 200 may be provided to
(and/or stored by) patch placement logic 330. For example,
a model number, the number of sensors, and/or the dimen-
sions of patch 200 may be provided to patch placement logic
300 by user input or via a wireless connection with patch
200 (such as patch communication interface 342, described
below). Patch placement logic 330 may use these patch
characteristics, along with information from bladder char-
acteristics unit 320, to determine an optimal placement
location for patch 200. An optimal location may include, for
example, a location where sensors in patch 200 can have
unobstructed access to all or a relevant portion of a patient’s
bladder and where the sensors can sense a volume change
within the patient’s bladder (e.g. along a complete bladder
volume range or an upper bladder volume range). In one
implementation, a designated location of probe 110 may
correspond to the optimal location for patch 200. Thus, patch
placement logic 330 may signal when probe 110 is in the
appropriate location on the patient, so that a technician can
mark the optimal patch location (or simply apply patch 200).
[0041] Patch customization unit 340 may communicate
with patch 200 to calibrate patch sensor readings (e.g.,
reference signals) with estimated bladder volume values and
to provide customization settings to adapt patch 200 to a
specific patient. Patch customization unit 340 may include a
patch communication interface 342, patch correlation logic
344, patch programming logic 346, and patch verification
logic 348. Patch customization unit 340 may communicate
with a single patch 200 or multiple monitoring patches and
may receive data from each monitoring patch and integrate
the information from the patches for systems using customi-
zation.

[0042] Patch communication interface 342 may provide a
communication path between scanning system 100 and
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patch 200. Patch communication interface 342 may employ
awire or wireless network protocols. In one implementation,
patch communication interface 342 may use proprietary
application programming interface (API) calls to facilitate
data transfers between patch 200 and scanning system 100.
[0043] Patch correlation logic 344 may receive sensor
readings from patch 200 (e.g., after patch 200 is applied in
the optimal location determined by patch placement logic
330) and match the sensor readings to volume levels for a
patient’s bladder. Patch correlation logic 344 may apply
measured bladder characteristics from bladder characteris-
tics unit 320 to correlate sensor echo directions to particular
areas/sizes/volumes of the patient’s bladder.

[0044] Patch programming logic 346 may program param-
eters for patch 200 to provide optimal sensing of bladder
volumes. Patch programming logic 346 may program char-
acteristics of RF signals, such as the carrier frequency,
acoustic intensity, steering angel (for an array transducer),
pulse repeating frequency (PRF), signal bias, gain level,
pre-processing method, etc. Patch programming logic 346
may identify customization settings for patch 200 based on,
for example, patient information (e.g., size, weight, gender,
etc.) and bladder characteristics (e.g., from bladder charac-
teristics unit 320). In one implementation, using patch
communication interface 342, patch programming logic 346
may remotely adjust parameters of patch 200 to best cover
dimensions of a patient’s bladder.

[0045] Patch verification logic 348 may read data from
monitoring patch(es) 200 and verify the accuracy of the
bladder volume measurement data provided by the moni-
toring patches. For example, after initial placement of patch
200 and/or after customization by patch programming logic
346, patch verification logic 348 may receive additional
signals from patch 200 to compare with measured bladder
characteristics from bladder characteristics unit 320.
[0046] Although FIG. 3 shows exemplary logical compo-
nents of scanning system 100, in other implementations,
scanning system 100 may include fewer logical components,
different logical components, or additional logical compo-
nents than depicted in FIG. 3. Additionally or alternatively,
functions of one or more logical components of scanning
system 100 may be performed by one physical component or
distributed across multiple physical components. In another
implementation, one or more of the logical components of
scanning system 100 may be performed in conjunction with
another device, such as notification device 300. For
example, one or more features of patch correlation logic
344, patch programming logic 346, or patch verification
logic 348 may be performed by notification device 300 or
performed by logic within patch 200.

[0047] FIG. 4 is a diagram of exemplary components of
monitoring patch 200, in accordance with an exemplary
implementation. In the example of FIG. 4, patch 200 may
include an ultrasound sensing patch. Patch 200 may include
a processor 410 (e.g., a field-programmable gate array
(FPGA), ARM microcontroller, etc.), a digital-to-analog
converter (DAC) 415, a transmitter (Tx) 420, a transmit/
receive (T/R) switch 425, a multiplexer/demultiplexer
(MUX/DEMUX) 430, time-gain compensation (TGC) cir-
cuitry 435, and an analog-to-digital converter (ADC) 440.
Patch 200 may further include an antenna 445 to transmit
and receive information, a battery 550 for power, and
ultrasound transducers 460-1 through 460-X (collectively
referred to as ultrasound transducers 460). Additionally, in
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some embodiments, patch 200 may include a memory 470,
a display/output 480, and an input unit 490.

[0048] In one implementation, ultrasound transducers 460
may include an array of one or more transducer elements
(e.g., 1,4, 8,12, 20, etc.). The transducer elements may be
made of a piezoelectric material (e.g., PZT, PMN-PT), a
piezocomposite material (e.g., PZT and polyurethane inter-
stitial material), or a microelectromechanical system
(MEMS) design (e.g., piezoelectric micro-machined ultra-
sound transducer or capacitive micro-machined ultrasound
transducer). Processor 410 may control the transmit and
receive sequence of ultrasound transducers 460, the process-
ing of the received ultrasound signals, and the wireless
transmission and reception of bladder-related information.
As described above in connection with patch programming
logic 346, for example, patch 200 may be programmed by
scanning system 100 to adjust the characteristics of ultra-
sound transducers 460 and/or other aspects of patch 200. For
example, a center frequency for ultrasound transducers 460
may be adjusted based on patient information (e.g., lower
frequency for heavier patient); steering angles for ultrasound
transducers 460 may be adjusted to modify a patch field of
view based on patient dimensions (e.g., use a narrower field
of view for smaller patient); or the rate of monitoring (or
PRF) may be adjusted to account for different patient
conditions (e.g., increase rate of monitoring depending on
type of urinary incontinence).

[0049] Processor 410 may calculate bladder volume infor-
mation based on signals received from ultrasound transduc-
ers 460. The calculated bladder volume information may
include a quantitative bladder volume (e.g., reported in mL
or CC) or a qualitative bladder volume (e.g., low, moderate,
high, etc.). In one implementation, processor 410 may
include logic to decide if an alert (e.g., for a full or nearly
full bladder) should be issued and transmitted to notification
device 300. In another implementation, processor 410 may
provide bladder volume readings or raw signal data to
notification device 300 for use in determining if an alert
should be issued. In still another implementation, processor
410 may perform a periodic system check to confirm patch
conditions, such as proper placement or adherence of patch
200 on the patient. For example, processor 410 may provide
a warning signal if transducers 460 show an instantaneous
drop-off or readings outside an expected range.

[0050] According to one implementation, memory 470
may store instructions, such as instructions used by proces-
sor 410 to customize patch 200 for a particular patient.
Display/output 480 may include a component that outputs
information to the user, such as a liquid crystal display
(LCD) screen, a speaker, one or more light emitting diodes
(LED:s), a vibration motor, etc.

[0051] Input unit 490 may include a mechanism that
permits a user to input information to device patch 200, such
as a keypad, a button, a switch, etc. In one implementation,
input unit 490 may be combined with display/output umt
480 as a touch-sensitive display.

[0052] Although FIG. 4 shows exemplary components of
patch 200, in other implementations, patch 200 may include
fewer components, different logical components, or addi-
tional logical components than depicted in FIG. 4. Addi-
tionally, other sensor types and corresponding hardware/
software may be used in patch 200. For example, in another
implementation, patch 200 may use a near-infrared spec-
troscopy (NIRS) sensor to measure bladder volume by
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monitoring NIR light absorption due to water-based urine. In
another example, patch 200 may include a bioelectrical
impedance sensor to measure bladder volume by monitoring
the electrical impedance of urine.

[0053] FIG. 5 is a block diagram of functional logic
components implemented in notification device 300, in
accordance with an exemplary implementation. Referring to
FIG. 5, notification device 300 includes a patch application
500 with a patch communication interface 510, volume
calculation logic 520, volume monitoring logic 530, and
alert signaling logic 540.

[0054] Patch application 500 may provide a user interface
(e.g. a graphical user interface) to request, receive, and/or
present bladder volume sensing data from patch 200. Patch
application 500 may allow a user to configure parameters for
notification types, frequency, and/or timings. In one imple-
mentation, patch application 500 may be a proprietary
application corresponding to a particular type of patch 200
and/or scanning system 100.

[0055] Patch communication interface 510 may establish
communications between notification device 300 and patch
200 to enable periodic reporting of bladder volume data,
on-demand requests for bladder volume, and/or alarm indi-
cation from patch 200.

[0056] Volume calculation logic 520 may receive sensor
data from patch 200 and calculate a bladder volume corre-
sponding to the sensor readings (e.g., from ultrasound trans-
ducers 460). For example, if patch 200 provides raw sensor
data, volume calculation logic 520 may calculate bladder
volume information based on signals received from patch
200. The calculated bladder volume information may
include a quantitative bladder volume or a qualitative blad-
der volume based on bladder dimensions previously deter-
mined by scanning system 100 and communicated to noti-
fication device 300 as patch customization instructions 240.

[0057] Volume monitoring logic 530 may provide periodic
or on-demand requests for sensor data from patch 200 and
present bladder volume levels (e.g., via a display, speaker, or
another output device of notification device 300). For
example, volume monitoring logic 530 may obtain bladder
volume readings from patch 200 or volume calculation logic
520. In one implementation, volume monitoring logic may
present bladder volume readings in relation to a quantitative
threshold (e.g., a reported number of milliliters compared to
a maximum number of milliliters) or a qualitative threshold
(medium, high, etc.).

[0058] Alert signaling logic 540 may include logic to
determine if an alert signal (e.g., for a full or nearly full
bladder) should be issued based on bladder volume readings
from patch 200 or volume calculation logic 520 and present
an alert/alarm, when necessary. In one implementation, alert
signaling logic 540 may apply configurable parameters
provided by a patient or caretaker. For example, a user (e.g.,
a patient, caretaker, or technician) may configure alert
signaling logic to provide one or more of an audible (e.g., a
tone or recording), visible (e.g., a message or light), or
physical (e.g., vibration) alert signals. In another example,
configurable parameters for alert signaling logic 540 may
include different or multiple alert thresholds. In another
implementation, alert signaling logic 540 may be configured
to provide an alert signal based on detection of deficient
patch conditions (e.g., patch displacement, poor contact,
sensor failure, etc.).
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[0059] Although FIG. 5 shows exemplary logical compo-
nents of notification device 300, in other implementations,
notification device 300 may include fewer logical compo-
nents, different logical components. or additional logical
components than depicted in FIG. 5. For example, in another
implementation, notification device 300 may include a dif-
ferent form factor, such as a hearing aid, or pendant that does
not include all the logical components shown in FIG. 5.
[0060] FIG. 6 is a diagram illustrating exemplary compo-
nents of a device 600. Device 600 may correspond, for
example, to a component of scanning system 100 and
notification device 300. Alternatively or additionally, scan-
ning system 100 and notification device 300 may include
one or more devices 600 and/or one or more components of
device 600.

[0061] Device 600 may include a bus 610, a processor
620, a memory 630, an input component 640, an output
component 650, and a communication interface 660.
Although FIG. 6 shows exemplary components of device
600, in other implementations, device 600 may contain
fewer components, additional components, different com-
ponents, or differently arranged components than those
depicted in FIG. 6. For example, device 600 may include
one or more switch fabrics instead of, or in addition to, bus
610. Additionally, or alternatively, one or more components
of device 600 may perform one or more tasks described as
being performed by one or more other components of device
600.

[0062] Bus 610 may include a path that permits commu-
nication among the components of device 600. Processor
620 may include a processor, a miCroprocessor, or process-
ing logic that may interpret and execute instructions.
Memory 630 may include any type of dynamic storage
device that may store information and instructions, for
execution by processor 620, and/or any type of non-volatile
storage device that may store information for use by pro-
cessor 620, Input component 640 may include a mechanism
that permits a user to input information to device 600, such
as a keyboard, a keypad, a button, a switch, etc. Output
component 650 may include a mechanism that outputs
information to the user, such as a display, a speaker, one or
more LEDs, etc.

[0063] Communication interface 660 may include a trans-
ceiver that enables device 600 to communicate with other
devices and/or systems via wireless communications, wired
communications, or a combination of wireless and wired
communications. For example, communication interface
660 may include mechanisms for communicating with
another device or system via a network. Communication
interface 660 may include an antenna assembly for trans-
mission and/or reception of RF signals. For example, com-
munication interface 660 may include one or more antennas
to transmit and/or receive RF signals over the air. Alterna-
tively or additionally, communication interface 660 may be
a logical component that includes input and output ports,
input and output systems, and/or other input and output
components that facilitate the transmission of data to other
devices.

[0064] Device 600 may perform certain operations in
response to processor 620 executing software instructions
contained in a computer-readable mediun, such as memory
630. A computer-readable medium may be defined as a
non-transitory memory device. A memory device may
include space within a single physical memory device or
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spread across multiple physical memory devices. The soft-
ware instructions may be read into memory 630 from
another computer-readable medium or from another device.
The software instructions contained in memory 630 may
cause processor 620 to perform processes described herein.
Alternatively, hardwired circuitry may be used in place of or
in combination with software instructions to implement
processes described herein. Thus, implementations
described herein are not limited to any specific combination
of hardware circuitry and software.

[0065] Device 600 may include fewer components, addi-
tional components, different components, and/or differently
arranged components than those illustrated in FIG. 6. Addi-
tionally, or alternatively, one or more operations described
as being performed by a particular component of device 600
may be performed by one or more other components, in
addition to or instead of the particular component of device
600.

[0066] FIG. 7 is a diagram illustrating bladder monitoring
patch application and customization procedures, according
to implementations described herein. In particular, FIG. 7
illustrates a process 700 for using bladder monitoring system
10 with a programmable patch 200. Process blocks of FIG.
7A are described in conjunction with FIGS. 8A-9B, which
include simplified schematics corresponding to certain pro-
cess blocks of process 700.

[0067] Referring to FIG. 7, process 700 may include using
a bladder scanner to detect a bladder in a patient via a
bladder scanner and collecting bladder scan data (block
710). For example, as shown in FIG. 8A, an acoustic gel or
gel pads, illustrated at arca 810 in FIG. 8A, may be applied
to patient’s skin over a region of interest (ROI) to provide an
acoustical impedance match when a dome of probe 110 is
placed against a patient’s skin. In some implementations,
display 122 may include a graphical user interface (GUI)
that allows the user to select various features associated with
an ultrasound scan. For example, display 122 may allow a
user to select whether patient 150 is male, female or a child.
This allows scanning system 100 to automatically adapt the
transmission, reception, and processing of ultrasound sig-
nals to the anatomy of a selected patient, such as adapting
system 100 to accommodate various anatomical details of
male and female patients. In other implementations, system
100 may receive other types of patient features, such as
body-mass index, age, etc., to further accommodate various
anatomical details of the patient.

[0068] Base unit 120 may receive B-mode ultrasound
images from probe 110 and apply noise reduction and/or
other pre-processing techniques to remove speckle and
background noise from the image. In some embodiments,
the aspect ratio of the raw B-mode image can be adjusted
through a resizing process to compensate for differences
between axial and lateral resolution. In other implementa-
tions, a scan conversion can also be applied to make the
bladder shape appear closer to the actual shape when pre-
sented on a display 122 of base unit 120.

[0069] Process 700 may further include identifying an
optimal patch placement location for bladder volume moni-
toring (block 720). For example, scanning system 110 or a
technician may select a patch 200 from a group of patch
types with different pre-configured sensor settings (e.g.,
sized for child, male body, female body, small body-type,
medium body-type, large body-type, different body mass
indexes, etc.). Based on the B-mode ultrasound images
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and/or 3D renderings generated therefrom, scanning system
100 may identify an optimal placement location 820 for
patch 200. Optimal placement location 820 may correspond
to a location on the patient where sensors of patch 200 will
most likely have an unobstructed view of bladder 802
without interference from pubic bone 804 or other obstruc-
tions. In one implementation, scanning system 100 may
account for patch characteristics (e.g., patch dimensions,
number of sensors, sensor types, sensor arrangement on
patch, etc.) in determining placement location 820. For
example, scanning system 100 may request a user to input
a patch model number or particular patch information that
may be used to cross-reference patch characteristics (e.g.,
stored in patch placement logic 330). In one implementation,
scanning system 100 may guide a technician to position
probe 110 over placement location 820, so that placement
location 820 can be marked (e.g., with a sticker, pen, marker,
stencil, etc.) by the technician. Placement location 820 may
be indicated to a technician by text (e.g. text 124) on screen
122, an audible tone, or another indication, when probe 110
is positioned over placement location 820. In another imple-
mentation, scanning system 100 may guide a technician to
position probe 110 over two or more different placement
locations for use of multiple patches 200.

[0070] Process 700 may further include identifying cus-
tomization settings for patch sensor(s) and/or programing
the patch (block 730). For example, FIGS. 9A and 9B
provide a simplified schematic of patch 200 characteristics
overlaid on a bladder scan image 910. FIG. 9A represents
initial settings for patch 200, where the predicted penetration
depth and steering angles of signals 920 from sensors (e.g.,
ultrasound transducers 460) are not sufficient to cover the
region of bladder 802. As shown in FIG. 9B, scanning
system 100 may provide guidance, based on image 910, to
increase penetration depth and widen the steering angles for
predicted signals 920 from sensors (e.g., ultrasound trans-
ducers 460), so that patch 200 can provide adequate cover-
age of bladder 802. The guidance may be saved as modifi-
cations to the default patch settings and programmed into
patch 200 to provide customization settings for patch 200 for
the particular patient. Additionally, or alternatively, scanning
system 100 may provide guidance, based on image 910, to
select a different patch 200 with different pre-configured
sensor settings (e.g., sized for small body-type, medium
body-type, large body-type, different body mass indexes,
etc.) to provide adequate coverage of bladder 802.

[0071] Process 700 may also include applying the one or
more patches to the patient and activating a communication
link (block 740). For example, as shown in FIG. 8B, a
technician may apply patch 200 to placement location 820.
The technician may power on patch 200, and scanning
system 100 and patch 200 may form a wireless connection
830 (e.g., via a Bluetooth® pairing sequence, etc.). Alter-
natively, patch 200 and scanning system 100 may be con-
nected via physical link (e.g. a USB cable). Patch 200 may
initiate sensors (e.g.. ultrasound transducers 460) to provide
sensor readings to scanning system 100 for further verifi-
cation/customization. Additionally, or alternatively, as
shown in FIG. 8C, patch 200 and notification device 300
(e.g., patch communication interface 510) may form a
wireless connection 850 (e.g., via a Bluetooth® pairing
sequence, etc.). Wireless connection 850 may enable patch
200 to provide reference signals, periodic reporting of
bladder volume data, on-demand requests for bladder vol-
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ume, and/or alarm indication from patch 200. Alternatively,
notification device 300 may be integral within patch 200.
[0072] FIG. 10 is a diagram illustrating additional patch
customization procedures, according to implementations
described herein. Referring to FIG. 10, process 1000 may
include receiving reference signal from an applied monitor-
ing patch (block 1010) and determining if reference signals
correspond to bladder scan data (block 1020). For example,
patch 200 may establish a communication link with scan-
ning system 100 and or notification device 300 to send
reference signals (e.g., sensor readings from ultrasound
transducers 460 or other sensors). In one implementation,
scanning system 100 may correlate individual sensor read-
ings with bladder scan data (e.g., collected by probe 110). In
one implementation, scanning system 100 (e.g., patch cor-
relation logic 344) may apply measured bladder character-
istics from bladder characteristics unit 320 to correlate
sensor echo signals (e.g., signals 840, FIG. 8B) of patch 200
to particular areas and projected volumes of the patient’s
bladder 802. In another implementation, notification device
300 may correlate individual sensor readings with bladder
scan data.

[0073] If the reference signals do not correspond to the
bladder scan data (block 1020-NO), process 1000 may
include reprogramming one or more patches or processing
logic (block 1030). For example, scanning system 100 may
receive sensor signals from patch 200 and validate the
sensor signals against bladder scan data from probe 110. In
one implementation, sensor signals may be provided for
different bladder conditions (e.g., pre-voiding, partial-void-
ing, post-voiding, etc.). Scanning system 100 may provide
updated customization settings (e.g., to adjust intensity
levels, steering directions, etc.,) that can be automatically or
manually programmed into patch 200. Additionally, or alter-
natively, scanning system 100 may correlate individual
sensor readings from patch 200 with bladder scan data (e.g.,
collected by probe 110). In one implementation, scanning
system 100 (e.g., patch correlation logic 344) may apply
measured bladder characteristics from bladder characteris-
tics unit 320 to correlate sensor echo signals 840 (FIG. 8B)
of patch 200 to particular areas and projected volumes of the
patient’s bladder 802. Scanning system 100 may provide the
correlations, for example, to patch application 500 on noti-
fication device 300. In another implementation, scanning
system 100 may provide instructions for adjusting a patch
200 position on the patient and/or replacing patch 200 with
another patch having different pre-configured settings. Pro-
cess 1000 may then return to process block 1010 to provide
more signals for validation.

[0074] If the reference signals correspond to the bladder
scan data (block 1020-YES), process 1000 may include
logging the customization settings for the patches (block
1040). For example, particular application locations/posi-
tions, intensity levels, steering angles, sizes, etc. for patch
200 on the specific patient may be recorded. In one imple-
mentation, the customization settings may be managed
similar to a medical equipment prescription, where a set of
disposable patches 200 with the customization settings may
be pre-configured for application and use outside a medical
facility.

[0075] After confirming the reference signals correspond
to the bladder scan data, patch 200 may report sensor results
(e.g., monitoring signals 250) that indicate a bladder volume
level (e.g., a quantitative or qualitative value) to notification
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device 300. Notification device 300 (e.g., alert signaling
logic 540) may receive the bladder volume signals and
present one or more of an audible, visible, or physical alert
indicator. For example, as shown in FIG. 8C, notification
device 300 may include an audible or visible indicator §60.
The indicator 860 may include an approximate volume level
(e.g., “BV over 75%” as shown in FIG. 8C) or a recom-
mended action based on an estimated volume level (e.g,,
“discharge within 20 minutes”).

[0076] Alternatively, as shown in FIG. 11, notification
device 300 may include a dedicated or multi-feature device
(e.g., a hearing aid, an activity monitor, fitness tracker,
medical alert pendant, etc.) for providing an audible signal
or instructions to a patient. In still other implementations,
patch 200 (e.g., display/output unit 480) may present an alert
indication.

[0077] Systems and methods described herein apply blad-
der scan information to improve placement and customiza-
tion of monitoring patches. A bladder monitoring system
may include a scanning system and a wearable bladder
monitoring device (or patch). The scanning system may
obtain scan data that shows a bladder in a patient and
identifies, based on the scan data, a placement location on
the patient for the wearable bladder monitoring device. The
scanning system may indicate the placement location to a
user; and identifies customization settings for one or more
sensors of the wearable bladder monitoring device to enable
the one or more sensors to detect extents of the bladder when
the wearable bladder monitoring device is attached at the
placement location.

[0078] Communication between the bladder scan system
and monitoring patch simplifies customization over conven-
tional wearable monitoring systems and improves precision
of the monitoring patch. For example, customization of
conventional systems may include taking discharge volume
measurements (e.g., voiding the patient’s bladder) after a
patch is applied on the patient. It may take several (e.g., 10
or more) iterations of voiding until the patch can be finally
tuned with the best configuration. By contrast, implemen-
tations described herein may use bladder scan technology to
customize a patch for patient bladder monitoring at the time
the patch is applied with minimal or no post-application
tuning.

[0079] The foregoing description of exemplary implemen-
tations provides illustration and description, but is not
intended to be exhaustive or to limit the embodiments
described herein to the precise form disclosed. Modifica-
tions and variations are possible in light of the above
teachings or may be acquired from practice of the embodi-
ments.

[0080] Although the invention has been described in detail
above, it is expressly understood that it will be apparent to
persons skilled in the relevant art that the invention may be
modified without departing from the spirit of the invention.
Various changes of form, design, or arrangement may be
made to the invention without departing from the spirit and
scope of the invention.

[0081] No element, act, or instruction used in the descrip-
tion of the present application should be construed as critical
or essential to the invention unless explicitly described as
such. Also, as used herein, the article “a” is intended to
include one or more items. Further, the phrase “based on” is
intended to mean “based, at least in part, on” unless explic-
itly stated otherwise.
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[0082] Use of ordinal terms such as “first,” “second,”
“third,” etc., in the claims to modify a claim element does
not by itself connote any priority, precedence, or order of
one claim element over another, the temporal order in which
acts of a method are performed, the temporal order in which
instructions executed by a device are performed, etc., but are
used merely as labels to distinguish one claim element
having a certain name from another element having a same
name (but for use of the ordinal term) to distinguish the
claim elements.
What is claimed is:
1. A bladder monitoring system, comprising:
a scanning system including an ultrasound probe, a base
unit, and a first communication interface; and
a monitoring patch including one or more sensors to
detect fluid in a bladder of a patient and a second
comniunication interface to communicate with at least
one of the scanning system or a notification device,
wherein the monitoring patch includes a wearable
device configured to be attached to the patient,
wherein the scanning system is configured to:
identify the bladder using scan data from the ultrasound
probe,
indicate to a user, based on the scan data, a location on
the patient where the monitoring patch should be
attached, and
identify customization settings for the one or more
sensors to enable the one or more sensors to detect
extents of the bladder when the patch is attached at
the location on the patient.
2. The bladder monitoring system of claim 1, wherein the
scanning system is further configured to:
receive, via the first communication interface and after the
monitoring patch is attached to the patient, reference
signals from monitoring patch, and
provide, to the monitoring patch via the first communi-
cation interface, customization instructions for the one
or more sensors, wherein the customization instructions
are based on the reference signals and the scan data.
3. The bladder monitoring system of claim 2, wherein the
customization instructions include:
associating particular combinations of readings from the
one or more sensors with corresponding bladder vol-
ume levels.
4. The bladder monitoring system of claim 1, wherein the
customization settings include:
a carrier frequency for the one or more sensors,
an acoustic intensity for the one or more sensors,
a steering angel for the one or more sensors,
a pulse repeating frequency for the one or more sensors,
signal bias for the one or more sensors,
gain level for the one or more sensors, or
a pre-processing method.
5. The bladder monitoring system of claim 1, wherein the
one or more sensors include:
an ultrasound sensors,
a bio-impedance sensor,
a bio-reactance sensor,
a radio frequency sensor, or
an infrared sensor.
6. The bladder monitoring system of claim 1, further
comprising:
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the notification device including a third communication
interface to receive monitoring signals from the moni-
toring patch,

wherein the monitoring patch is further configured to:

send, after receiving the customization instructions, the

monitoring signals to the notification device, wherein
the monitoring signals indicate a current volume of the
bladder.

7. The bladder monitoring system of claim 6, wherein the
monitoring signals from the monitoring patch include raw
signals from the one or more sensors.

8. The bladder monitoring system of claim 6, wherein the
monitoring signals from the monitoring patch include sig-
nals indicating a customized volume measurement of the
bladder.

9. The bladder monitoring system of claim 1, wherein the
scanning system is configured to: receive patch description
information, and wherein indicating the location on the
patient where the monitoring patch should be attached is
further based on the patch description information.

10. The bladder monitoring system of claim 1, wherein
the first communication interface includes a short-range
wireless interface.

11. A method for using a wearable bladder monitoring
device, the method comprising:

obtaining, by a bladder scanner that includes an ultra-

sound probe, scan data that shows a bladder in a
patient;

identifying, by the bladder scanner and based on the scan

data, a placement location on the patient for the wear-
able bladder monitoring device;

indicating, by the bladder scanner, the placement location

to a user; and

identifying, by the bladder scanner, customization settings

for one or more sensors of the wearable bladder moni-
toring device to enable the one or more sensors to
detect extents of the bladder when the wearable bladder
monitoring device is attached at the placement location.
12. The method of claim 11, further comprising;
receiving, by the bladder scanner and after the wearable
bladder monitoring device is attached to the patient,
reference signals from the one or more sensors; and

generating, by the bladder scanner and for the wearable
bladder monitoring device, additional customization
settings for the one or more sensors, wherein the
additional customization settings are based on the ref-
erence signals and the scan data.

13. The method of claim 12, further comprising:

sending, by the wearable bladder monitoring device,

monitoring signals to a notification device, wherein the
monitoring signals indicate current readings of the one
Or more sensors.

14. The method of claim 12, wherein receiving the
reference signal further comprises:

receiving the reference signals via an application pro-

gramming interface (API) call for conduct data trans-
fers between the wearable bladder monitoring device
and the bladder scanner.

15. The method of claim 11, further comprising;

sending, by the bladder scanner and to the wearable

bladder monitoring device, the customization settings.

16. The method of claim 15, wherein the customization
settings:
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associate particular combinations of readings from the
one or more sensors with corresponding bladder vol-
ume levels,

set a carrier frequency for the one or more sensors,

set an acoustic intensity for the one or more sensors,

set a steering angel for the one or more sensors, or

set a pulse repeating frequency for the one or more
Sensors.

17. The method of claim 16, further comprising;

sending, by the wearable bladder monitoring device,
monitoring signals to a notification device, wherein the
monitoring signals indicate a bladder volume indica-
tion based on the customization settings and readings
from the one or more sensors.

18. The method of claim 11, wherein identifying the
customization settings for the one or more sensors includes
identifying a setting for one or more of:

an ultrasound sensor,

a bio-impedance sensor,

a bio-reactance sensor,

a radio frequency sensor, or

an infrared sensor.

19. A bladder monitoring system, comprising:

a monitoring patch including one or more sensors to
detect fluid in a bladder of a patient and a first com-
munication interface to communicate with a notifica-
tion device, wherein the monitoring patch includes a
wearable device configured to be attached to the
patient; and

the notification device including a second communication
interface to receive monitoring signals from the moni-
toring patch, a third communication interface to com-
municate with a scanning system, and a processor
configured to:
receive, via the third communication interface, bladder

scan data from the scanning system,
receive, via the second communication interface and
when the monitoring patch is attached to the patient,
the monitoring signals from monitoring patch, and
determine, based on the bladder scan data and the
monitoring signals, a fluid level in the bladder.

20. The bladder monitoring system of claim 19, wherein
the notification device is further configured to:

indicate to a user, based on the scan data, a location on the
patient where the monitoring patch should be attached.

21. A wearable bladder monitoring device, comprising:

one or more sensors, wherein the one or more sensor are
pre-configured to detect fluid in a bladder of a patient;

a communication interface to receive customization set-
tings for the one or more sensors, wherein the customi-
zation settings correspond to extents of a bladder of the
patient, as measured by a bladder scanning system; and

a processor to implement the customization settings to
adjust the one or more sensors, based on the customi-
zation settings, to detect extents of the bladder when the
patch is attached at a location on the patient.
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22. The wearable bladder monitoring device of claim 21,
wherein the one or more sensors include:

an ultrasound sensor,

a bio-impedance sensor,

a bio-reactance sensor,

a radio frequency sensor,

an infrared sensor,

an inertial measurement unit,

a temperature sensor, or

a humidity sensor.

23. The wearable bladder monitoring device of claim 21,
further comprising:

another communication interface to send monitoring sig-

nals to a notification device, wherein processor is

further to:

receive, from the one or more sensors, sensor readings
that indicate a current volume of the bladder, and

send, via the other communication interface, the moni-
toring signals based on the sensor readings to the
notification device.

24. The wearable bladder monitoring device of claim 21,
wherein the customization settings include:

a carrier frequency for the one or more sensors,

an acoustic intensity for the one or more sensors,

a steering angel for the one or more sensors, or

a pulse repeating frequency for the one or more sensors.

25. The wearable bladder monitoring device of claim 21,
wherein the one or more sensors are pre-configured to detect
fluid in the bladder of one of:

a child,

a male body, or

a female body.

26. A bladder monitoring system, comprising:

a scanning system including an ultrasound probe, a pro-

cessor, and a first communication interface; and

wherein the scanning system is configured to:

obtain, from a patient, bladder scan data using the
ultrasound probe,

predict sensor signal characteristics, based on the blad-
der scan data, for a wearable monitoring patch to be
applied to the patient, wherein the wearable moni-
toring patch includes one or more sensors to detect
fluid in a bladder of the patient, and

indicate to a user, based on the predicting, a location on
the patient where the monitoring patch should be
attached.

27. The bladder monitoring system of claim 26, wherein
the monitoring patch is pre-configured with customized
settings for the one or more sensors, and wherein the
scanning system is further configured to:

identify one type of wearable monitoring patch, from a

group of pre-configured monitoring patches for differ-
ent patient body types, that enable the wearable moni-
toring patch to detect extents of the bladder when the
patch is attached at the location on the patient.

28. The bladder monitoring system of claim 26, wherein
the scanning system is further configured to:

identify customization settings for the one or more sen-

sors to enable the one or more sensors to detect extents
of the bladder when the patch is attached at the location
on the patient.
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