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ABSTRACT

Various examples described herein are directed to systems and methods for
providing a treatment substance to an animal. A server may receive from a user
computing device an indication of the animal to be treated. The server may
access an indication of a treatment substance to be provided to the animal and
receive from the user computing device, a first current location of the user
computing device. The server may determine that the first current location of the
user computing device is more than a threshold distance from an expected
location of the animal and, based on the determining that the first current
location of the user computing device is more than a threshold distance from the
expected location of the animal, send an alert message to an administrative user

device.
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COMPUTERIZED SYSTEMS AND METHODS FOR LIVESTOCK
MANAGEMENT

REFERENCE TO RELATED APPLICATIONS

[0001] The present application has been divided out of Australian patent
application AU 2022394328. In the description in this present specification
reference may be made to subject matter which is not within the scope of the
appended claims but relates to subject matter claimed in AU 2022394328. That
subject matter should be readily identifiable by a person skilled in the art and
may assist in putting into practice the invention as defined in the presently
appended claims.

[0002] AU 2022394328 is the national phase entry in Australia of PCT
international application PCT/US2022/049963 (published as W02023/091411).
The full disclosure of WO W02023/091411 is incorporated herein in its entirety.
[0003] This application claims the benefit of United States Patent Application
No 17/455,790 filed November 19, 2021. The entire disclosure of which is

incorporated herein by reference

TECHNICAL FIELD

[0004] This document generally relates to methods and systems for use with
computer systems and other devices. More particularly, this document relates to
ways of configuring and operating computing devices and systems to facilitate

the management of livestock.

BACKGROUND

[0005] Livestock animals, including cattle, sheep, pigs, etc., are typically
monitored by livestock technicians or other similar users. The livestock
technicians determine whether the animal requires treatment for illness or other

conditions and provide appropriate treatment.
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BRIEF DESCRIPTION OF DRAWINGS

[0006] The present disclosure is illustrated by way of example and not limitation
in the following figures.

[0007] FIG. 1 is a diagram showing one example of an environment for
implementing a computerized livestock management system.

[0008] FIG. 2 is a flowchart showing one example of a process flow that may be
executed by the user computing device in the example environment of FIG. 1 to
manage animal treatment activities.

[0009] FIG. 3 is a flowchart showing one example of a process flow that may be
executed by the user computing device of the livestock technician user in the
example environment of FIG. 1 to manage animal treatment activities that
include providing a treatment substance to the animal.

[0010] FIG. 4 is a diagram showing a workflow illustrating that treatment
activities for a single animal can be performed by different livestock technician
users.

[0011] FIGS. 5 and 6 are a flowchart showing one example of a process flow
that may be executed in the environment of FIG. 1 to manage treatment
activities provided to an animal.

[0012] FIG. 7 is a diagram illustrating communication connections between an
animal communication device and the livestock management server.

[0013] FIG. 8 is a diagram of an environment including an RFID reader in
communication with various RFID devices.

[0014] FIG. 9 is a workflow diagram showing one example of RFID data being
transferred from an RFID device to the livestock management server via the user
computing device.

[0015] FIGS. 10-15 are screen shots showing various screens that may be
displayed at a user computing device as part of the GUI described herein.

[0016] FIG. 16 is a block diagram showing one example of a software
architecture for a computing device.

[0017] FIG. 17 is a block diagram of a machine in the example form of a
computer system within which instructions may be executed for causing the

machine to perform any one or more of the methodologies discussed herein.
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DETAILED DESCRIPTION

[0018] Livestock technicians often provide treatment substances to animals.
Treatment substances can include, for example, medications, such as antibiotics,
dietary supplements, and the like. In some examples, treatment substances can
include medical supplies, such as sutures, bandaging, and the like. Also, in some
examples, treatment substances can include substances associated with artificial
insemination, such as semen. A livestock technician may receive a quantity of
treatment substance from a livestock pharmacy or other similar depot and travel
to a holding pen, feeding area, or other location frequented by livestock to
administer the treatment substance to one or more animals.

[0019] Sometimes, it can be a challenge to track treatment substances provided
to animals. For example, a livestock technician may check out multiple doses of
a treatment substance and provide the doses to animals at one or more pens or
other suitable locations at a farm, ranch, or other similar facility. In some
examples, such as when the treatment substance is a medication, the livestock
technician may not know which animals will receive treatment substances at the
time that the substances are checked-out.

[0020] In some examples, livestock treatment substances and/or livestock
technician activities can be tracked with a pen-and-paper arrangement. The
livestock treatment technician may keep a paper record of which treatment
substances are provided to specific animals. A pen-and-paper arrangement,
however, can lead to various problems. For example, in a farm or ranch setting,
paper records can become wet, soiled, or otherwise degraded, leading to the loss
of data. Also, paper records may be poorly kept or even falsified in some
circumstances. For example, when a paper record sheet is lost, the livestock
technician may need to recreate the sheet after-the-fact.

[0021] In other arrangements, livestock treatment substances and/or livestock
technician activities are tracked using computer-implemented spreadsheets, such
as Microsoft Excel spreadsheets. Although computer-implemented, spreadsheets
and similar arrangements may present additional challenges. For example,

mobile interfaces to spreadsheets tend to be difficult to use. This can lead to
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errors in data entry and/or may cause livestock technicians to enter activity
and/or treatment substance data after the fact, when errors may be more likely
and record falsification more difficult to detect.
[0022] These and other challenges may be addressed with systems and methods
disclosed herein for providing treatment substances to animals. A livestock
management server may be in communication with one or more user computing
devices. The user computing devices may be in the possession of livestock
technicians, who carry the user computing devices with them while tending to
animals. When a livestock technician is to provide a treatment activity to an
animal, the livestock technician provides an indication of the animal and an
indication of the treatment activity to the user computing device. For treatment
activities that also include administering a treatment substance to the animal, an
indication of the treatment substance is also provided. The user computing
device may be programmed to determine its current location and provide the
current location to the livestock management server along with the indication of
the animal, the indication of the treatment activity, and the indication of the
treatment substance (if any).
[0023] The user computing device and/or the livestock management server may
be configured to compare the current location of the user computing device to an
expected location of the indicated animal. If the current location of the user
computing device is more than a threshold distance from the expected location
of the animal, it may indicate a potentially erroneous and/or falsified record. In
some examples, the livestock management server may send an alert message to
an administrative user device. The alert message may describe the mismatch.
The alert message may include a prompt to the administrative user to address the
mismatch, for example, by contacting the livestock technician who submitted the
record.
[0024] FIG. 1 is a diagram showing one example of an environment 100 for
implementing a computerized livestock management system. The environment
100 includes a livestock management server 102 and user computing devices
104A, 104B. The environment 100 also includes animals 108A, 108B, 108C,
108D, 108E, 108F as well as users 114, 116. User 114 may be a livestock
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technician user who tends to animals 108A, 108B, 108C, 108D, 108E, 108F as
described herein. In some examples, the user 116 is an administrative user. The
user 116, for example, may track records of livestock technician activities and/or
treatment substances provided by the livestock management.

[0025] The livestock management server 102 may communicate with the user
computing devices 104A, 104B, as described herein, to receive data describing
the activities of the livestock technician user 114 and/or data describing
treatment substances provided to the various animals 108A, 108B, 108C, 108D,
108E, 108F. The livestock management server 102 includes one or more
computing devices that may be at a common geographic location or may be
distributed across multiple geographic applications.

[0026] The livestock management server 102 includes a treatment management
service 126 and a stamping service 128. The stamping service 128 may receive
data describing activities of the livestock technician user 114 and/or data
describing treatment substances provided to the various animals 108A, 108B,
108C, 108D, 108E, 108F and generate corresponding records. In some
examples, the stamping service 128 generates a timestamp data indicating when
the data was received from the livestock technician user 114 (e.g., via the user
computing device 104A). The treatment management service 126 may be
configured to manage records of treatment activities performed by livestock
technicians and/or records of treatment substances. For example, the treatment
management service 126 may manage and/or track inventories of treatment
substances, as described herein. The treatment management service 126 may
store to and/or retrieve records from a database 130 and/or a livestock
blockchain storage 134 (e.g., via a blockchain API 132) as described in more
detail herein.

[0027] The treatment management service 126 and stamping service 128 may be
implemented, for example, as software executing at the livestock management
server 102. For example, the treatment management service 126 and/or stamping
service 128 may be implemented as applications, web services, or in other

suitable formats.
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[0028] The users 114, 116 may utilize user computing devices 104A, 104B. The
user computing devices 104A, 104B may be or may include any suitable
computing device or devices such as, for example, smart phones, tablet
computers, laptop computers, smart watches, etc. The user computing devices
104A, 104B may comprise input/output (I/O) devices for providing a graphical
user interfaces (GUIs) to the users 114, 116. For example, the user computing
device 104A may provide a GUI 124 to the livestock technician user 114. The
user computing device 104A may generate the GUI 124, for example, via an
application executing at the user computing device 104A. In some examples, the
user computing device 104A executes a web application in communication with
the livestock management server 102. The livestock management server 102
may serve the GUI 124 to the user computing device 104A via the web
application.
[0029] The user computing device 104B may provide alert message 136
including record data 138, as described in more detail herein. In some examples,
one or more of the user computing devices 104A, 104B is or comprises a display
that is configured to be worn on the user’s head, such as a heads-up display,
smart glasses display or similar display.
[0030] In the example of FIG. 1, the user computing device 104A provides the
GUI 124 to the livestock technician user 114. A breakout window 140 shows an
example GUI screen 145 of the GUI 124 including GUI elements 142, 143, 144
described in more detail herein.
[0031] In some examples, the user computing device 104A is in communication
with various other devices to collect data about treatment activities and/or
treatment substances administered to the animals 108A, 108B, 108C, 108D,
108E, 108F. For example, the user computing device 104A may collect data
describing an animal to be treated. Data describing an animal may be received in
various different ways. In some examples, the GUI 124 includes one or more
animal entry fields where the livestock technician user 114 enters data
identifying an animal 108A, 108B, 108C, 108D, 108E, 108F at an animal entry
field 142. The livestock technician user 114 may read a serial number or other
identifier of an animal 108A, 108B, 108C, 108D, 108E, 108F from a tag 110A,
6
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110B, 110C, 110D affixed to the animal or other identifier on or associated with
the animal 108A, 108B, 108C, 108D, 108E, 108F. The livestock technician user
114 may provide the read identifier to user computing device 104A via the
animal entry field 142.
[0032] In other examples, the user computing device 104A may communicate
with a tag 110A, 110B, 110C, 110D, bolus 112A, 112C, or another device
affixed to, present in, or otherwise associated with an animal 108A, 108B, 108C,
108D, 108E, 108F. In some examples, the user computing device 104A is in
wireless communication with a tag 110A, 110B, 110C, 110D using a short-range
wireless communication medium. For example, some or all of the tags 110A,
110B, 110C, 110D may be configured to transmit identifying information about
the animal 108A, 108B, 108C, 108D wearing the tag. Example short range
wireless communication mediums that may be used include radio frequency
identifier (RFID), Near Field Communication (NFC), Bluetooth®, and/or the
like.
[0033] In some examples, one or more of the tags 110A, 110B, 110C, 110D
comprises a radio frequency identifier (RFID) device. The user computing
device 104A may comprise or be in communication with an RFID reader to
wirelessly communicate with the various tag or tags 110A, 110B, 110C, 110D.
In other examples, the user computing device 104A and one or more of the tags
110A, 110B, 110C, 110D may comprise components for utilizing other short
range wireless communication mediums, as described herein.
[0034] In some examples, the user computing device 104A is in communication
with one or more boluses 112C, 112D. A bolus, such as the boluses 112C, 112D,
may be in vivo devices present inside the animals 108A, 108C. For example, the
boluses 112A, 112C may have been ingested by the respective animals 108A,
108C. The boluses 112C, 112D may include one or more sensors, such as
temperature sensors, pH sensors, etc. The boluses 112C, 112D may also include
a wireless communication circuit configured to communicate with the user
computing device 104A. In some examples, the boluses 112C, 112D are
configured to communicate via a short-range wireless communication medium
such as, for example, RFID, NFC, Bluetooth®, and/or the like.

7
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[0035] The user computing device 104A may also receive data describing a
treatment activity and/or treatment substance provided to an animal 108A, 108B,
108C, 108D, 108D, 108F. In some examples, data describing a treatment activity
and/or treatment substance is provided via the GUI 124 by the livestock
technician user 114. For example, the livestock technician user 114 may enter
information regarding a treatment substance administered to an animal via one
or more treatment substance entry fields 143 of the example GUI screen 145.
The user computing device 104A may be programmed, in some examples, to
assist the livestock technician in determining a dose and/or administering the
treatment substance. For example, the user computing device 104A may prompt
the livestock technician user 114 to provide the animal’s weight and may
calculate a treatment substance dose based on the weight. In other examples, the
user computing device 104A may access the animal’s weight (e.g., from the
livestock management server 102) based on the identity of the animal.

[0036] In some examples, the user computing device 104A obtains data
regarding treatment substances by interacting with a treatment substance
container 118. In the example of FIG. 1, the treatment substance container 118 is
a bottle, although other suitable containers may be used including, for example,
vials, bags, cassettes, and the like. In some examples, the treatment substance
container 118 includes graphical code 122, such as a bar code, a Quick Response
(QR) code, or other suitable graphical code. The user computing device 104A
may capture an image of the graphical code 122 and decode the image to
identify information about the treatment substance. The information about the
treatment substance may include, for example, an identity of the treatment
substance, a dose size of the treatment substance, and/or the like.

[0037] Some treatment substance containers 118 include a wireless
communication circuit 120. The wireless communication circuit 120 is
configured to communicate information about the treatment substance to the
user computing device 104A, for example, via a short-range wireless
communication medium such as, for example, RFID, NFC, Bluetooth®, and/or

the like. The information about the treatment substance may include, for
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example, an identity of the treatment substance, a dose size of the treatment
substance, and/or the like.

[0038] The livestock technician user 114 may determine to perform a treatment
activity to an animal 108A. The livestock technician user 114 may determine to
perform a treatment activity in any suitable manner. In some examples,
treatment activities are scheduled. For example, colostrum feedings may occur
for calves at predetermined times. In another example, artificial insemination
treatments may be performed to correspond to appropriate times when the
animal 108A is capable of conceiving. In some examples, the livestock
management server 102 provides a prompt to the livestock technician user 114
indicating that a scheduled treatment activity is to be performed.

[0039] In some examples, the livestock technician user 114 observes the
behavior, appearance, or other quality of the animal 108A and concludes that a
treatment activity is warranted. For example, if the animal 108A is injured,
appears sluggish, or is otherwise looking or behaving outside of a normal range,
the livestock technician user 114 may determine that a treatment activity should
be performed. In some examples, the livestock technician user 114 performs a
diagnostic action to determine if a treatment activity should be performed. For
example, the livestock technician user 114 may use a suitable thermometer to
take the temperature of the animal 108A. If the temperature is high, indicating
an infection, the livestock technician user 114 may perform a suitable treatment
activity. In some examples, the livestock technician user 114 places the user
computing device 104A in communication with the bolus 112A ingested by the
animal 108A. As described herein, the bolus 112A may provide sensor data
describing the animal 108A such as, for example, an internal temperature, an
internal pH, a heart rate, etc. The sensor data from the bolus 112A may be used
to determine whether a treatment activity should be performed.

[0040] The user computing device 104A and/or the livestock management
server 102 may be programmed to execute a diagnostic routine. For example, the
livestock management user 114 may input to the user computing device 104A
(via the GUI 124) various data about the animal 108A including, for example,
notes about the animal’s appearance, the animal’s temperature (manually taken
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and/or received from the bolus 112A), other sensor data from the bolus 112A,
and the like. The user computing device 104A and/or the livestock management
server 102 may be programmed to use this data about the animal 108A to select
an appropriate treatment activity (if any).
[0041] FIG. 2 is a flowchart showing one example of a process flow 200 that
may be executed by the user computing device 104A of the livestock technician
user 114 in the example environment of FIG. 1 to manage animal treatment
activities. At operation 202, the user computing device 104A accesses an
indication of a treatment activity to be performed by the livestock technician
user 114. In some examples, the indication of the treatment activity is provided
by the livestock technician user 114 via the GUI 124. In some examples, the
indication of user activity can be generated by the user computing device 104A
and/or by the livestock management server 102 (e.g., the treatment management
service 126). For example, the user computing device 104A and/or livestock
management server 102 may select a treatment activity for an animal based on
information about the animal provided by the livestock technician user 114 via
GUI 124 and/or from a bolus 112A, 112C or another sensor device.
[0042] At operation 204, the user computing device 104A accesses an indication
of the animal 108A that is to be the subject of the treatment activity. In examples
where the user computing device 104A determines the treatment activity, the
indication of the animal 108A may be accessed from a memory of the user
computing device 104A. In examples where the livestock management server
102 selects the treatment activity, the indication of the animal 108 A may be
received from the livestock management server 102. In some examples, the
livestock technician user 114 enters the indication of the animal 108 A via the
GUI 124. For example, the livestock technician user 114 may read a serial
number or other identifier of the animal 108A from the tag 110A or other
location on the animal and enter the identifier via the GUI 124, for example, via
the animal entry field 142. In some examples, the user computing device 104A
receives the indication of the animal 108 A via a wireless communication with an
RFID tag 110A, bolus 112A or other suitable component that is coupled to
and/or within the animal 108A.

10



26 Feb 2026

2026201447

[0043] At operation 206, the user computing device 104A determines its current
location. This can be performed in any suitable manner. In some examples, the
user computing device 104A utilizes a Global Navigation Satellite System
(GNSS), such as a Global Positioning System (GPS) to determine its current
location. In some examples, the user computing device 104A may utilize
wireless triangulation or any other suitable locating technique in addition to or
instead of a GNSS system.

[0044] At operation 208, the user computing device 104A determines if the
current location of the user computing device 104A is within a threshold
distance of an expected location of the animal 108 A. The expected location of
the animal 108 A may be a location where the animal 108A is likely to be. For
example, the expected location of the animal 108 A may be a pen, feeding area,
or other location at a farm, ranch, or similar facility where the animal 108A
should be. The current location of user computing device 104A should be near
the expected location of the animal 108 A when the livestock technician user 114
performs the treatment activity. For example, if the treatment activity is being
entered to the user computing device 104A when the livestock technician user
114 is not at or near the location of the animal 108A, it may indicate that the
livestock technician user 114 is not actually performing the treatment activity
and/or that the activity is being reported after it is performed, when errors may
be more likely.

[0045] In some examples, the expected location of the animal 108 A may vary
by time. For example, the animal 108 A may be expected to be at a feeding area
during a feeding time and may be expected to be in a pasture at other times. In
some examples, the user computing device 104A receives the expected location
of the animal 108 A from the livestock management server 102. In some
examples, the expected location of the animal 108A is an actual location of the
animal 108A measured by a bolus 112A, tag 110A, or other suitable device at
the animal 108A that is capable of finding its own location via GNSS, wireless
triangulation, and/or the like.

[0046] If the current location of the user computing device 104A is within a
threshold distance of the expected location of the animal 108A, the user

11
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computing device 104A may, at operation 210, send data about the treatment
activity to the livestock management server 102. The data sent to the livestock
management server may include, for example, the indication of the animal 108A
and an indication of the current location of the user computing device 104A. In
some examples, the user computing device 104A also includes an indication of
the treatment activity and/or an indication of the user computing device 104A or
livestock technician user 114. The livestock management server 102 (e.g., the
stamping service 128) may provide a timestamp for the received data and store
it, for example, at the database 130 and/or at the livestock blockchain storage
134 via the blockchain API 132, for example, as described herein.

[0047] If the current location of the user computing device 104A is not within
the threshold distance of the expected location of the animal 108A, as described
herein, it may indicate that the data regarding the treatment activity is false
and/or a less accurate after-the-fact recording. Accordingly, at operation 212, the
user computing device 104A may send an alert message 135 indicating the
reported treatment activity. In some examples, the alert message 135 may
include the indication of the treatment activity, the indication of the animal
108A and an indication of the user computing device 104A and/or associated
livestock technician user 114. The alert message 135 may be provided to the
livestock management server 102 (e.g., the treatment management service 126
thereof). The livestock management server 102, in response, may send the alert
message 136 to the user computing device 104B of the administrative user 116.
The administrative user 116, for example, may investigate the reported treatment
activity to determine whether the activity actually took place and whether it has
been accurately reported.

[0048] In some examples, the livestock technician user 114 prompts the user
computing device 104A to perform some or all of the operations of the process
flow 200 by selecting an actuate element of the GUI 124, such as the
save/submit button 144. For example, selecting the actuate element may prompt
the user computing device 104A to determine its current location at operation
206 and proceed to operation 208 as described herein. In some examples, the
determination of the current location of the user computing device 104A is not

12



26 Feb 2026

2026201447

indicated at the GUI 124 and may not be known to the livestock technician user
114.

[0049] Also, in some examples, the livestock management server 102 compares
the current location of the user computing device 104A to the expected location
of the animal 108 A. This may be in addition to or instead of performing the
comparison at the user computing device 104A. If the livestock management
server 102 compares current location of the user computing device 104A to the
expected location of the animal 108A, it may determine to send the alert
message 136 to the administrative user 116 (or not) based on its own comparison
and/or based on the alert message 135 received from the user computing device
104A. It will be appreciated that in some examples where the comparison
between the current location of the user computing device 104A and the
expected location of animal is performed at the livestock management server
102, the operations 208 and 212 of the process flow 200 may be omitted.

[0050] FIG. 3 is a flowchart showing one example of a process flow 300 that
may be executed by the user computing device 104A of the livestock technician
user 114 in the example environment of FIG. 1 to manage animal treatment
activities that include providing a treatment substance to the animal. At
operation 302, the user computing device 104A accesses an indication of a
treatment activity to be performed by the livestock technician user 114. The
indication may be provided by the livestock technician user 114 via the GUI
124, determined by the user computing device 104A and/or received from the
livestock management server 102 (e.g., the treatment management service 126
thereof).

[0051] At operation 304, the user computing device 104A accesses an indication
of the treatment substance to be provided during the treatment activity. The
indication of the treatment substance may include an identity of the treatment
substance and, in some examples includes additional information such as, for
example, a dosage of the treatment substance to be provided, a container (e.g.,
bottle or vial) from which the dose of treatment substance is taken, and the like.
In some examples, the livestock technician user 114 provides the indication of
the treatment substance via the GUI 124. For example, the livestock technician

13
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user 114 may enter the indication via a treatment substance entry field 143 of the
GUI 124.
[0052] In some examples, the user computing device 104A determines some or
all of the indication of the treatment substance by interactions with a treatment
substance container 118. For example, as described herein, the livestock
technician user 114 may be prompted via the GUI 124 to capture an image of a
graphical code 122 on the treatment substance container 118. In some examples,
the user computing device 104A opens a short-range wireless communication
session with a wireless communication circuit 120 of the treatment substance
container 118. The treatment substance container 118 provides the indication of
the treatment substance via the wireless communication channel.
[0053] At operation 306, the user computing device 104A accesses an indication
of the animal 108A that is to be the subject of the treatment activity. In examples
where the user computing device 104A determines the treatment activity, the
indication of the animal 108 A may be accessed from a memory of the user
computing device 104A. In examples where the livestock management server
102 selects the treatment activity, the indication of the animal 108 A may be
received from the livestock management server 102. In some examples, the
livestock technician user 114 enters the indication of the animal 108A via the
GUI 124, as described herein.
[0054] At operation 308, the user computing device 104A determines its current
location. For example, the operation 308 may be prompted when the livestock
technician user 114 selects the save/submit button 144 or another actual element
at the GUI 124. At operation 310, the user computing device 104A determines if
the current location of the user computing device 104A is within a threshold
distance of an expected location of the animal 108A. If the current location of
the user computing device 104A is within a threshold distance of the expected
location of the animal 108A, the user computing device 104A may, at operation
314, send data about the treatment activity to the livestock management server
102.
[0055] If the current location of the user computing device 104A is not within
the threshold distance of the expected location of the animal 108A, as described
14
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herein, the user computing device 104A may, at operation 314, send an alert
message 135 indicating the reported treatment activity and/or treatment
substance. In some examples, the alert message 135 may include the indication
of the treatment activity, the indication of the treatment substance, the indication
of the animal 108 A and an indication of the user computing device 104A and/or
associated livestock technician user 114. The alert message 135 may be provided
to the livestock management server 102 (e.g., the treatment management service
126 thereof). The livestock management server 102, in response, may send the
alert message 136 to the user computing device 104B of the administrative user
116. The administrative user 116, for example, may investigate the reported
treatment activity to determine whether the activity actually took place and
whether it has been accurately reported. For example, the alert message 136 may
include record data describing the treatment activity including, for example, the
indication of the animal 108A, the indication of the treatment substance as well
as the current location of the user computing device and, in some examples, the
expected location of the animal 108A.

[0056] As described herein, there are some examples in which the livestock
management server 102 compares the current location of the user computing
device 104A to the expected location of the animal 108 A. In some of these
examples, the operations 310 and 312 may be omitted.

[0057] FIG. 4 is a diagram showing a workflow 400 illustrating that treatment
activities for a single animal 108 A can be performed by different livestock
technician users 114, 114C, 114D. In this example, the livestock technician user
114 performs a treatment activity 401 using the user computing device 104A;
the livestock technician 114C performs a treatment activity 403 using a user
computing device 104C and livestock technician user 114D performs a treatment
activity 405 using a user computing device 104D. The user computing devices
104C, 104D may be similar to the user computing devices 104A, 104B
described herein.

[0058] In the example of FIG. 4, the treatment activity 401 involves gathering
data about the animal 108A. For example, the livestock technician user 114 may
record observation data bout the animal via the GUI 124 and/or may use a
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sensor, such as a thermometer, to gather data about the animal 108A. In some
examples, the treatment activity 401 includes the livestock technician user 114
using the user computing device 104A to read data from a bolus 112A (not
shown in FIG. 4) associated with the animal 108A. The animal data may be
provided to the livestock management server 102 where the stamping service
128 may timestamp the received animal data and store it at the livestock
blockchain storage 134 and/or database 130, as described herein. In some
examples, the treatment activity 401 may be handled by the user computing
device 104A in a manner as described herein with respect to the process flow
200 of FIG. 2 and/or according to the process flow 500 of FIGS. 5 and 6.

[0059] The treatment activity 403 involves providing a treatment substance to
the animal 108 A. For example, the user computing device 104A and/or the
livestock management server 102 (e.g., the treatment management service 126
thereof) may use the animal data received from the treatment activity 401 and/or
other data about the animal 108 A to determine that the treatment substance
should be provided to the animal 108A at the treatment activity 403 and/or a
dose of the treatment substance. The livestock technician user 114C may be
requested to perform the treatment activity 403, for example, via the GUI 124
provided at the user computing device 104C. For example, the livestock
management server 102 (e.g., the treatment management service 126 thereof)
may send to the user computing device 104C a request to perform the treatment
activity 403. The user computing device 104C, in some examples, manages the
treatment activity 403 as described herein with respect to the process flow 300
of FIG. 3 and/or according to the process flow 500 of FIGS. 5 and 6.

[0060] The treatment activity 405 involves gathering additional animal data, for
example, as a follow up to the providing of the treatment substance at the
treatment activity 403. The livestock technician user 114D may be requested to
perform the treatment activity 405, for example, via the GUI 124 provided at the
user computing device 104D. For example, the livestock management server 102
(e.g., the treatment management service 126 thereof) may send to the user
computing device 104D a request to perform the treatment activity 405. In some
examples, the treatment activity 405 may be handled by the user computing
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device 104A in a manner as described herein with respect to the process flow
200 of FIG. 2 and/or according to the process flow 500 of FIGS. 5 and 6.

[0061] FIGS. 5 and 6 are a flowchart showing one example of a process flow
500 that may be executed in the environment 100 of FIG. 1 to manage treatment
activities provided to an animal. FIGS. 5 and 6 include four rows 501, 503, 505,
507. The row 501 includes operations that may be performed by a first user
computing device of a livestock technician, such as the user computing device
104A of the livestock technician user 114. The row 503 includes operations that
may be performed by an in vivo bolus, such as the bolus 112A or the bolus
112C. The row 505 includes operations that may be performed by the livestock
management server 102. The row 507 includes operations that may be
performed by a second user computing device of an administrative user, such as
the user computing device 104B of the administrative user 116.

[0062] At operation 502, the first user computing device interrogates the in vivo
bolus at operation 502 by sending an interrogation signal 509. This may be
performed directly by the first user computing device (e.g., in examples where
the first user computing device has an integrated RFID reader and/or where the
bolus communicates using another short-range wireless communication
medium). In other examples, the first user computing device interrogates the
bolus using an external RFID reader (not shown in FIG. 5).

[0063] The bolus receives the interrogation signal 509 at operation 504. In
response to the interrogation signal 509, the bolus transmits bolus data 511 to the
first user computing device at operation 506. The bolus data 511 can include an
identifier of the animal and may, in some examples, also include sensor data
captured by one or more sensors on the bolus. The first user computing device
receives the bolus data at operation 508.

[0064] At operation 510, the first user computing device determines if a
treatment substance should be administered to the animal based on the bolus
data. For example, if the bolus data indicates that the animal is running a fever
or otherwise provides an indication that the animal is ill, the first user computing
device may determine that a treatment substance should be administered. In
some examples, the first user computing device provides the bolus data to the
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livestock management server, which may determine, using the bolus data and/or
other data about the animal, that a treatments substance should be administered.
[0065] If the first user computing device (or the livestock management server)
determines that a treatment substance should be administered, the first user
computing device prompts the livestock technician to provide the treatment
substance at operation 512. For example, the prompt may be provided via the
GUI provided at the first user computing device. The livestock technician may
administer the treatment substance in response to the prompt.

[0066] The livestock technician user may provide an indication to the first user
computing device when the treatment substance is administered. For example,
the livestock technician user may select an actuation element, such as a
save/submit button, on the GUI provided by the first user device. In response,
the first user computing device may determine its current location at operation
514 and send data to the livestock server at operation 516.

[0067] If no treatment substance is to be administered, the first user computing
device may determine its current location at operation 514. For example, after
receiving the bolus data, the livestock technician user may select the actuation
element at the GUI, prompting the first user computing device to determine its
location at operation 514.

[0068] After determining its current location, the first user computing device
sends data 513 to the livestock management server at operation 516. The
livestock management server 102 receives the data at operation 518. The data
may include, for example, an indication of the animal (e.g., provided by the
bolus and/or entered by a user), an indication of any sensor data provided by the
bolus. If a treatment substance was provided to the animal, the data may include
an indication of the treatment substance including, for example, an identifier of
the treatment substance received from a container including the treatment
substance, a dose of the treatment substance administered, and/or the like.
[0069] Referring to FIG. 6, at operation 520, the livestock management server
determines whether the current location of the first user computing device
received from the first user computing device is within a threshold distance of an
expected location of the animal. If the current location of the first user
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computing device is not within the threshold distance of the expected location of
the animal, the livestock management server, at operation 522, sends an alert
message (e.g., alert message 136) to the second user computing device. The
second user computing device receives the alert message at operation 524 and, at
operation 526, may display the alert message (e.g., to an administrative user) at a
GUI provided at a display or other output device of the second user computing
device.

[0070] If the current location of the first user computing device is within the
threshold distance of the animal’s expected location, or in addition to sending
the alert at operation 522, the livestock management server may store the data
received from the first user computing device at operation 528. This may include
storing the data at a record associated with the animal at a database, such as the
database 130 of FIG. 1. In some examples, the data may be stored at a
blockchain storage, such as the livestock blockchain storage 134 of FIG. 1. For
example, the livestock management server 102 may be in communication with a
block application programming interface (API), such as the blockchain API 132
of FIG. 1. The livestock management server may provide the data to the
blockchain API. The blockchain API may generate a data block from the
received data. Generating the data block may include, for example, generating
appropriate cryptographic representations of the data and/or of data stored at a
previous data block of the block chain. The blockchain API may also add the
data block as a new record at the blockchain storage.

[0071] FIG. 7 is a diagram 700 illustrating communication connections between
an animal communication device 702 and a livestock management server 710.
The animal communication device 702 may be, for example, a bolus, such as the
example boluses 112A, 112C, an RFID tag such as the example tags 110A,
110B, 110C, 110D. The animal communication device 702 is in communication
with an RFID reader 704 via a passive wireless connection, such as RFID. For
example, the RFID reader 704 may illuminate the animal communication device
702 with an electromagnetic signal, causing the animal communication device
702 to transmit a response signal including data from the animal, for example,
an animal identifier, sensor date from the animal, and the like.
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[0072] In the example of FIG. 7, the RFID reader 704 is in communication with
the user computing device 706 via a short-range wireless communication
medium such as RFID, NFC, Bluetooth®, and/or the like. In some examples, the
RFID reader 704 is integral to the user computing device 706 and, in some
examples, may be in communication with the user computing device 706 via a
wired universal serial bus (USB) or other suitable wired connection. The RFID
reader 704 may provide the user computing device 706 with data received from
the animal communication device 702.

[0073] The user computing device 706 may be used by a livestock technician
user, such as the user computing device 104A used by the livestock technician
user 114 of FIG. 1. The user computing device 706 may be in communication
with the livestock management server 710 via an access point 708, which may
be, for example, a mobile communication tower, a wireless access point, or any
other suitable network component. The user computing device 706 may be in
communication with the access point 708 vi, for example, a subg connection
(e.g., a connection with a carrier frequency of less than 1 GHz), a WiFi
connection, a mobile/cellular connection or other suitable connection. The
access point 708 may be in communication with the livestock management
server 710 via a wide area network (WAN). The user computing device 705 may
communicate data to the livestock management server 710 via the access point
708 including, for example, data received from the animal communication
device, data determined by the user computing device 706, such as a current
location, and/or data received from a user via a GUI as described herein.

[0074] FIG. 8 is a diagram of an environment 800 including an RFID reader 802
in communication with various RFID devices. In some examples, the RFID
reader 802 is a component of a user computing device. In other examples, the
RFID reader 802 is in communication with a user computing device 814 via a
wired or wireless connection. The RFID reader 802 may be configured to
wirelessly communicate with various RFID devices. For example, a bolus 806
ingested by an animal 804 may provide sensor data to the RFID reader 802, as
described herein. An RFID device 808 on the animal 804 may provide animal
identifier data. An RFID device 812 on a treatment substance container 810 may
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provide data about the treatment substance stored at the treatment substance
container 810, as described herein.

[0075] Referring now to the RFID reader 802 may transmit a radio-frequency
carrier signal to one or more of the RFID devices 806, 808, 812 (or another
RFID device as described herein. The RFID may respond to the radio-frequency
carrier signal with a RFID data signal to send and receive an amount of RFID
information from the RFID device.

[0076] The RFID reader 802 may include hardware 820 and an RFID reader
application 822, which may be stored in a memory of the RFID reader 802 as
firmware. The hardware 820 may include a processor 840 and system memory
842. The hardware 820 may also include an electromagnetic field generator 824
which comprises an electromagnetic drive antenna for transmitting radio
frequency signals. The electromagnetic field generator 824 manages the power
level and induction of the electromagnetic drive antenna. In various examples,
the electromagnetic drive antenna has an inductance between about 3.5 H and
about 4.5 H with a 1-to-4 twist. The hardware 820 may also include a radio
frequency signal receiver 826 including a receiving antenna. The radio
frequency signal receiver manages the receiving antenna, which collects the
RFID information sent by the various RFID devices 806, 808, 812. In another
example, the EM generator 824 and radio frequency receiver are consolidated
into a single component using a common antenna.

[0077] The RFID reader hardware 820, can further include a RFID reader
processor 840 which can perform computations based on RFID information 901
and calibration data 903 of FIG. 9 received from the various RFID devices 806,
808, 812. A first RFID reader memory 836 can store the amount of RFID
information 901 transmitted from the RFID devices 806, 808, 812. In an
alternative the RFID reader processor 840 can integrally include the first RFID
reader memory 836. A second RFID reader memory 842 used by the RFID
reader processor 840 can perform read-write functions.

[0078] The hardware 820 can further include a communication controller 832
which provides communication with the livestock management server 906 of
FIG. 9 and/or user computing device 814 via a local area network (LAN) or
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WAN; a LAN port or a WAN port 834 for wired or wireless connection to the
livestock management server 906 and/or user computing device 814. In alternate
embodiment the RFID reader processor 840 can be programmed to further
provide the functionalities of the communication controller 832.

[0079] A clock 838 can function to govern timing of events controlled by the
RFID reader processor 840 and may couple a date-time stamp to the amount of
RFID information 901. A RFID reader power source 830 may include a voltage
regulator to provide, for example, a potential of 12 volts and a direct current in
the range of 3.5-4.5 amperes.

[0080] The RFID reader application 822 The RFID reader 802 may include
modules which can be stored in the first RFID reader memory 836 of the RFID
reader 802 (or could be located in the livestock management server 906 or in the
user computing device 814). The RFID reader application 822 stored and
implemented by the hardware described herein can include an electromagnetic
induction monitor module 862 which functions to monitor current inductance
levels in the electromagnetic drive antenna. An electromagnetic inductance
calculator module 856 may function to compare current electromagnetic
inductance levels to a target electromagnetic inductance level. An
electromagnetic inductance controller 864 may function to adjust current
electromagnetic inductance level toward the target electromagnetic inductance
level.

[0081] A packet receiver module 844 receives the RFID data signal transmitted
with the radio-frequency carrier signal from the RFID devices 806, 808, 812.
The packet receiver module 844 can be activated by detection of movement of
an RFID device 806, 808, 812 in the electromagnetic field generated by the
electromagnetic field generator 824. The packet receiver module 844 transfers
the RFID data signal which can be decoded by a decoder module 846. The
decoder module 846 can be activated by the packet receiver module 844 and can
further function to separate RFID information 901 from a plurality of bit
segments 908, 909, 910, 914 of FIG. 9 received from an RFID device 806, 808,
812. The decoder module 846 can, as to certain RFID information 901, activate
a RFID reader calculator module 850 to perform calculation functions and
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generate RFID object characteristic values 922 of FIG. 9 from sensor data 916 of
FIG. 9. A data encoder module 854 may function to assemble transmitted RFID
information 901 of the bit segments 908, 909, 910, 914 received from an RFID
device 806, 808, 812. The data encoder module 854 may also transfer data
packets output from the RFID reader data encoder module 854. A serial packet
manager 858 may handle data packets output from the data encoder module 854
to the communication port 834 for LAN or WAN transmission. A
communication port enumerator module 852 functions to assign communication
port information for a port controller module 860 which functions to control
communications between the RFID reader 802 and the livestock management
server 906 and/or the user computing device 814.
[0082] FIG. 9 is a workflow diagram 900 showing one example of RFID data
being transferred from an RFID device (in this example the bolus 806) to the
livestock management server 906 via the user computing device 814. In this
example, the bolus 806 includes a RFID circuit, for example, located in a hollow
inside the bolus 806. The RFID circuit comprises a first bit segment that can be
encoded or re-encoded with an amount of RFID object identification information
909 (which can be a bolus identification number, animal identifier, and/or the
like). A second bit segment of the RFID circuit can be encoded or re-encoded
from time to time with sensed RFID object characteristics 910 received from a
sensor at the bolus 806, such as a temperature sensor. Other sensed
characteristics may include, for example, location, temperature, pH, heart rate,
blood pressure, partial pressures of dissolved gases, or the like. Variation of the
sensed RFID object characteristic(s) 910 can be continuously or intermittently
updated by encoding or re-encoding the second bit segment 910 of the RFID
circuit. A third bit segment of the RFID circuit can be encoded or re-encoded
from time to time with an amount of calibration data 912 which allows a RFID
object characteristic value 922 to be calculated from the sensed RFID object
characteristic 910.
[0083] The RFID object identification information 909, the sensed RFID object
characteristics 910, and the amount of calibration data 912 can be collected from
the corresponding bit segments of the RFID circuit by the RFID reader 802
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when the RFID object, in this example, the bolus 806, passes within sufficiently
close proximity of the RFID reader 802. As to certain examples of the RFID
reader 802 the RFID object identification information 909 and the sensed RFID
object characteristics 910 and the calibration data 912 can be received by the
RFID reader 802 and coupled to a time-date stamp 928 (which for example can
take the form of HH:MM:SS and MM/DD/YY). An actual parameter 924 is
determined from the sensor data 916 and the calibration data 918. The RFID
object characteristic value 922 can be calculated by operation of a RFID reader
calculator module 850 having a location in the RFID reader 802 or in the
livestock management server 906 or the user computing device 814 (as to certain
embodiments) using the sensed RFID object characteristic and the calibration
data 912. A parity segment 920 can be located at the beginning and the end of
the RFID information 901 from a plurality of bit segments 908, 909 ,910, 912,
914 to identify the start and the stop of the RFID information 901.

[0084] The RFID object identification information 909 and the sensed RFID
object characteristics value 922 can be separated, sorted, and loaded into a
current reads database table 930 stored in the user computing device 814. The
user computing device 814 may provide the values stored at the current reads
database table 930 to the livestock management server 906, where they may be
stored for later use at a database table 932 of a datastore, such as the
database130 and/or livestock blockchain storage 134 of FIG. 1, as described
herein.

[0085] FIGS. 10-15 are screen shots showing various screens that may be
displayed at a user computing device as part of the GUI described herein.
[0086] FIG. 10 shows one example of a screen 1000 that may be displayed to
the livestock technician user 114 via the GUI 124 to indicate information about
animals, such as animals 108A, 108B, 108C, 108D, 108E, 108F that may be the
subject of a treatment activity and/or may receive a treatment substance. In the
example of FIG. 10, the screen 1000 includes rows with each row corresponding
to an animal. The row may include various records about an animal including a

time since the animal was last examined, an animal identifier (e.g., an ear tag
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number), a pen where the animal is located, an age of the animal, a last animal
temperature measured manually and/or by a bolus.

[0087] FIG. 11 shows one example screen 1100 that may be displayed to the
livestock technician user 114 via the GUI 124 to indicate information about a
particular animal. For example, the user computing device 104A may provide
the screen 1100 when the user selects a row from the screen 1000. The screen
1100 may include information about the animal corresponding to the selected
TowW.

[0088] In the example of FIG. 11, the screen 1100 includes an animal
information field 1102 and a graph field 1104. The animal information field
1102 shows various data about the animal including, for example, breed and/or
other genetic information; a date of birth, a gender, a bolus identifier and test
results, such as a total protein reading for the animal. The graph field 1104 has a
horizontal axis showing time and a vertical axis showing animal temperature.
Points on the graph indicate temperature readings taken manually and/or via a
bolus over. In the example of FIG. 11, the screen 1100 includes fields for
selecting a range of time displayed on the horizontal axis. The points may be
color-coded to indicate whether the corresponding temperature is within a
baseline range, within a normal range, within a range indicating that the animal
is cold, within a range indicating that the animal has a fever, and the like. The
livestock technician user 114 may use data provided by the screen 1100 to
determine whether the animal should receive a treatment activity, such as the
administering of a treatment substance.

[0089] The example screen 1100 also includes UI elements 1106, 1108, 1110,
1112, 1114, 1116 that may be selected by the livestock technician user to access
additional functionality of the user computing device 104A. A home button 1106
may be selected to return to a home screen. A plus button 1108 may be selected
to provide information about a new animal. A treatment activity button 1110
may be selected to initiate at treatment activity for the animal. A return button
1112 may be selected to return to the screen 1000 of FIG. 10. A pen button 1114

may be selected to move the animal to a different pen. A data button 1116 may
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be selected to cause the user computing device 104A to display additional data
about the animal.

[0090] FIG. 12 shows another example of the screen 1100 of FIG. 11 after the
livestock technician user has selected the treatment activity button. The screen
1100 includes additional input elements 1202, 1204, 1206, 1208, 1210, 1212.
Input element 1202 may be selected by the livestock technician user to initiate
an additional Ul screen including an entry field for receiving information when a
treatment substance associated with artificial insemination is provided to the
animal. The input element 1204 may be selected by the livestock technician user
to initiate an additional Ul screen including one or more entry fields for
receiving information about an animal’s heart rate manually measured by the
livestock technician user. Input element 1206 may be selected by the livestock
technician user to initiate an additional Ul screen including one or more entry
fields for receiving data describing animal records. Input element 1210 may be
selected by the livestock technician user to initiate an additional UI screen
including one or more entry fields for receiving data regarding the provision of
an ingestible treatment substance. Input element 1208 may be selected by the
livestock technician user to initiate an additional Ul screen including one or
more entry fields for receiving data a treatment activity involving observation of
the animal.

[0091] FIG. 13 shows a screen 1300 that may be displayed at the GUI 124, for
example, when the livestock technician user is to provide a treatment substance
that includes a medication for an animal condition, such as an illness. For
example, the screen 1300 may be displayed upon selection of one of the input
elements 1202, 1204, 1206, 1208, 1210, 1212 of FIG. 12. At a diagnosis input
field 1302, the livestock technician user may enter a diagnosis for the animal. At
a treatment substance entry field 1304, the livestock technician user may enter a
treatment substance to be provided to the animal. The treatment substance may
be provided once, or over a course of treatment. For example, the livestock
management server may prompt the livestock technician user to provide

additional doses of the treatment substance at appropriate times.
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[0092] A start treatment date entry field 1308 may be for the livestock
technician user to enter a time when the first dose of the treatment substance is
provided to the animal. A rectal temperature entry field 1306 may be for
receiving a rectal temperature of the animal taken by the livestock technician
user. A comment entry field 1310 may be for receiving additional comments
provided by the livestock technician user. A keyboard/input field 1312 may
include keys on a touchscreen. The keyboard/input field 1312 may be used by
the livestock technician user to fill out the various entry fields 1302, 1304, 1306,
1310, 1312 of the screen 1300.

[0093] FIG. 14 shows an example of the screen 1300 including a dose data entry
field 1402. The dose data entry field 1402 receives a weight of the animal.
Selection of the Calculate button may prompt the user computing device to
determine a dose of the treatment substance for the animal, for example, based
on the animal weight entered at the dose data entry field 1402 and the treatment
substance provided at the treatment substance entry field 1304.

[0094] FIG. 15 shows another example of the screen 1300 including a dose field
1501. The dose field 1501 indicates a dose of one or more treatment substances
to be provided to the animal. In this example, two treatment substances are to be
provided to the animal. The dose field 1501 also indicates the delivery
mechanism for the treatment substance, whether the dose was calculated by
animal weight, and the duration of the course of treatment (in days).

[0095] FIG. 15 also shows example input elements 1502, 1504, 1506. An add
button 1502 may be selected to add an additional treatment substance to be
provided to the animal. For example, upon selecting the add button 1502, the
livestock technician user may enter an additional treatment substance at the
treatment substance entry field 1304, and may launch another instance of the
dose data entry field 1402. A picture button 1504 may be selected to permit the
livestock technician user to capture an image, for example, an image of the
animal, an image of a graphical code on a treatment substance container, and/or
the like. The image and/or information extracted from the image may be
provided to the livestock management server as described herein. A save button
1506 may function as the actuation element, for example, similar to the
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save/submit button 144 of FIG. 1. When the livestock technician user selects the
save button 1506, the user computing device may determine its current location
and provide the current location along with other data about the animal, to the
livestock management server.

[0096] FIG. 16 is a block diagram 1600 showing one example of a software
architecture 1602 for a computing device. The software architecture 1602 may
be used in conjunction with various hardware architectures, for example, as
described herein. FIG. 16 is merely a non-limiting example of a software
architecture, and many other architectures may be implemented to facilitate the
functionality described herein. A representative hardware layer 1604 is
illustrated and can represent, for example, any of the above referenced
computing devices. In some examples, the hardware layer 1604 may be
implemented according to the architecture of the computer system of FIG. 16.
[0097] The representative hardware layer 1604 comprises one or more
processing units 1606 having associated executable instructions 1608.
Executable instructions 1608 represent the executable instructions of the
software architecture 1602, including implementation of the methods, modules,
subsystems, and components, and so forth described herein and may also include
memory and/or storage modules 1610, which also have executable instructions
1608. Hardware layer 1604 may also comprise other hardware as indicated by
other hardware 1612 which represents any other hardware of the hardware layer
1604, such as the other hardware illustrated as part of the architecture 1602.
[0098] In the example architecture of FIG. 16, the software architecture 1602
may be conceptualized as a stack of layers where each layer provides particular
functionality. For example, the software architecture 1602 may include layers
such as an operating system 1614, libraries 1616, frameworks/middleware 1618,
applications 1620, and presentation layer 1644. Operationally, the applications
1620 and/or other components within the layers may invoke API calls 1624
through the software stack and access a response, returned values, and so forth
illustrated as messages 1626 in response to the API calls 1624. The layers
illustrated are representative in nature and not all software architectures have all
layers. For example, some mobile or special purpose operating systems may not
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provide a frameworks/middleware 1618 layer, while others may provide such a
layer. Other software architectures may include additional or different layers.
[0099] The operating system 1614 may manage hardware resources and provide
common services. The operating system 1614 may include, for example, a
kernel 1628, services 1630, and drivers 1632. The kernel 1628 may act as an
abstraction layer between the hardware and the other software layers. For
example, the kernel 1628 may be responsible for memory management,
processor management (e.g., scheduling), component management, networking,
security settings, and so on. The services 1630 may provide other common
services for the other software layers. In some examples, the services 1630
include an interrupt service. The interrupt service may detect the receipt of an
interrupt and, in response, cause the architecture 1602 to pause its current
processing and execute an interrupt service routine (ISR) when an interrupt is
accessed.

[00100] The drivers 1632 may be responsible for controlling or
interfacing with the underlying hardware. For instance, the drivers 1632 may
include display drivers, camera drivers, Bluetooth® drivers, flash memory
drivers, serial communication drivers (e.g., Universal Serial Bus (USB) drivers),
Wi-Fi® drivers, NFC drivers, audio drivers, power management drivers, and so
forth depending on the hardware configuration.

[00101] The libraries 1616 may provide a common infrastructure that may
be utilized by the applications 1620 and/or other components and/or layers. The
libraries 1616 typically provide functionality that allows other software modules
to perform tasks in an easier fashion than to interface directly with the
underlying operating system 1614 functionality (e.g., kernel 1628, services 1630
and/or drivers 1632). The libraries 1616 may include system 1634 libraries (e.g.,
C standard library) that may provide functions such as memory allocation
functions, string manipulation functions, mathematic functions, and the like. In
addition, the libraries 1616 may include API libraries 1636 such as media
libraries (e.g., libraries to support presentation and manipulation of various
media format such as MPEG4, H.264, MP3, AAC, AMR, JPG, PNQG), graphics
libraries (e.g., an OpenGL framework that may be used to render 2D and 3D in a
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graphic content on a display), database libraries (e.g., SQLite that may provide
various relational database functions), web libraries (e.g., WebKit that may
provide web browsing functionality), and the like. The libraries 1616 may also
include a wide variety of other libraries 1638 to provide many other APIs to the
applications 1620 and other software components/modules.

[00102] The frameworks 1618 (also sometimes referred to as middleware)
may provide a higher-level common infrastructure that may be utilized by the
applications 1620 and/or other software components/modules. For example, the
frameworks 1618 may provide various graphic user interface (GUI) functions,
high-level resource management, high-level location services, and so forth. The
frameworks 1618 may provide a broad spectrum of other APIs that may be
utilized by the applications 1620 and/or other software components/modules,
some of which may be specific to a particular operating system or platform.
[00103] The applications 1620 includes built-in applications 1640 and/or
third-party applications 1642. Examples of representative built-in applications
1640 may include, but are not limited to, a contacts application, a browser
application, a book reader application, a location application, a media
application, a messaging application, and/or a game application. Third party
applications 1642 may include any of the built-in applications as well as a broad
assortment of other applications. In a specific example, the third-party
application 1642 (e.g., an application developed using the Android™ or iOS™
software development kit (SDK) by an entity other than the vendor of the
particular platform) may be mobile software running on a mobile operating
system such as iIOS™, Android™, Windows® Phone, or other mobile
computing device operating systems. In this example, the third-party application
1642 may invoke the API calls 1624 provided by the mobile operating system
such as operating system 1614 to facilitate functionality described herein.
[00104] The applications 1620 may utilize built in operating system
functions (e.g., kernel 1628, services 1630 and/or drivers 1632), libraries (e.g.,
system 1634, API libraries 1636, and other libraries 1638), and
frameworks/middleware 1618 to create user interfaces to interact with users of
the system. Alternatively, or additionally, in some systems interactions with a
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user may occur through a presentation layer, such as presentation layer 1644. In
these systems, the application/module “logic” can be separated from the aspects
of the application/module that interact with a user.

[00105] Some software architectures utilize virtual machines. In the
example of FIG. 16, this is illustrated by virtual machine 1648. A virtual
machine creates a software environment where applications/modules can
execute as if they were executing on a hardware computing device. A virtual
machine is hosted by a host operating system (operating system 1614) and
typically, although not always, has a virtual machine monitor 1646, which
manages the operation of the virtual machine as well as the interface with the
host operating system (i.e., operating system 1614). A software architecture
executes within the virtual machine such as an operating system 1650, libraries
1652, frameworks/middleware 1654, applications 1656 and/or presentation layer
1658. These layers of software architecture executing within the virtual machine
1648 can be the same as corresponding layers previously described or may be

different.

MODULES, COMPONENTS AND LOGIC

[00106] Certain embodiments are described herein as including logic or a
number of components, modules, or mechanisms. Modules may constitute either
software modules (e.g., code embodied (1) on a non-transitory machine-readable
medium or (2) in a transmission signal) or hardware-implemented modules. A
hardware-implemented module is a tangible unit capable of performing certain
operations and may be configured or arranged in a certain manner. In example
embodiments, one or more computer systems (e.g., a standalone, client, or server
computer system) or one or more hardware processors may be configured by
software (e.g., an application or application portion) as a hardware-implemented
module that operates to perform certain operations as described herein.

[00107] In various embodiments, a hardware-implemented module may
be implemented mechanically or electronically. For example, a hardware-
implemented module may comprise dedicated circuitry or logic that is
permanently configured (e.g., as a special-purpose processor, such as a field
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programmable gate array (FPGA) or an application-specific integrated circuit
(ASIC)) to perform certain operations. A hardware-implemented module may
also comprise programmable logic or circuitry (e.g., as encompassed within a
general-purpose processor or another programmable processor) that is
temporarily configured by software to perform certain operations. It will be
appreciated that the decision to implement a hardware-implemented module
mechanically, in dedicated and permanently configured circuitry, or in
temporarily configured circuitry (e.g., configured by software) may be driven by
cost and time considerations.

[00108] Accordingly, the term “hardware-implemented module” should
be understood to encompass a tangible entity, be that an entity that is physically
constructed, permanently configured (e.g., hardwired), or temporarily or
transitorily configured (e.g., programmed) to operate in a certain manner and/or
to perform certain operations described herein. Considering embodiments in
which hardware-implemented modules are temporarily configured (e.g.,
programmed), each of the hardware-implemented modules need not be
configured or instantiated at any one instance in time. For example, where the
hardware-implemented modules comprise a general-purpose processor
configured using software, the general-purpose processor may be configured as
respective different hardware-implemented modules at different times. Software
may accordingly configure a processor, for example, to constitute a particular
hardware-implemented module at one instance of time and to constitute a
different hardware-implemented module at a different instance of time.

[00109] Hardware-implemented modules can provide information to, and
receive information from, other hardware-implemented modules. Accordingly,
the described hardware-implemented modules may be regarded as being
communicatively coupled. Where multiple of such hardware-implemented
modules exist contemporaneously, communications may be achieved through
signal transmission (e.g., over appropriate circuits and buses that connect the
hardware-implemented modules). In embodiments in which multiple hardware-
implemented modules are configured or instantiated at different times,
communications between such hardware-implemented modules may be
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achieved, for example, through the storage and retrieval of information in
memory structures to which the multiple hardware-implemented modules have
access. For example, one hardware-implemented module may perform an
operation, and store the output of that operation in a memory device to which it
is communicatively coupled. A further hardware-implemented module may then,
at a later time, access the memory device to retrieve and process the stored
output. Hardware-implemented modules may also initiate communications with
input or output devices, and can operate on a resource (e.g., a collection of
information).

[00110] The various operations of example methods described herein may
be performed, at least partially, by one or more processors that are temporarily
configured (e.g., by software) or permanently configured to perform the relevant
operations. Whether temporarily or permanently configured, such processors
may constitute processor-implemented modules that operate to perform one or
more operations or functions. The modules referred to herein may, in some
example embodiments, comprise processor-implemented modules.

[00111] Similarly, the methods described herein may be at least partially
processor implemented. For example, at least some of the operations of a
method may be performed by one or more processors or processor-implemented
modules. The performance of certain of the operations may be distributed among
the one or more processors, not only residing within a single machine, but
deployed across a number of machines. In some example embodiments, the
processor or processors may be located in a single location (e.g., within a home
environment, an office environment, or a server farm), while in other
embodiments the processors may be distributed across a number of locations.
[00112] The one or more processors may also operate to support
performance of the relevant operations in a “cloud computing” environment or
as a “software as a service” (SaaS). For example, at least some of the operations
may be performed by a group of computers (as examples of machines including
processors), these operations being accessible via a network (e.g., the Internet)

and via one or more appropriate interfaces (e.g., APIs).

33



26 Feb 2026

2026201447

ELECTRONIC APPARATUS AND SYSTEM

[00113] Example embodiments may be implemented in digital electronic
circuitry, or in computer hardware, firmware, or software, or in combinations of
them. Example embodiments may be implemented using a computer program
product, e.g., a computer program tangibly embodied in an information carrier,
e.g., in a machine-readable medium for execution by, or to control the operation
of, data processing apparatus, e.g., a programmable processor, a computer, or
multiple computers.

[00114] A computer program can be written in any form of programming
language, including compiled or interpreted languages, and it can be deployed in
any form, including as a standalone program or as a module, subroutine, or other
unit suitable for use in a computing environment. A computer program can be
deployed to be executed on one computer or on multiple computers at one site or
distributed across multiple sites and interconnected by a communication
network.

[00115] In example embodiments, operations may be performed by one or
more programmable processors executing a computer program to perform
functions by operating on input data and generating output. Method operations
can also be performed by, and apparatus of example embodiments may be
implemented as, special purpose logic circuitry, e.g., an FPGA or an ASIC.
[00116] The computing system can include clients and servers. A client
and server are generally remote from each other and typically interact through a
communication network. The relationship of client and server arises by virtue of
computer programs running on the respective computers and having a client-
server relationship to each other. In embodiments deploying a programmable
computing system, it will be appreciated that both hardware and software
architectures merit consideration. Specifically, it will be appreciated that the
choice of whether to implement certain functionality in permanently configured
hardware (e.g., an ASIC), in temporarily configured hardware (e.g., a
combination of software and a programmable processor), or in a combination of

permanently and temporarily configured hardware may be a design choice.
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Below are set out hardware (e.g., machine) and software architectures that may

be deployed, in various example embodiments.

EXAMPLE MACHINE ARCHITECTURE AND MACHINE-READABLE
MEDIUM

[00117] FIG. 17 is a block diagram of a machine in the example form of a
computer system 1700 within which instructions 1724 may be executed for
causing the machine to perform any one or more of the methodologies discussed
herein. In alternative embodiments, the machine operates as a standalone device
or may be connected (e.g., networked) to other machines. In a networked
deployment, the machine may operate in the capacity of a server or a client
machine in server-client network environment, or as a peer machine in a peer-to-
peer (or distributed) network environment. The machine may be a personal
computer (PC), a tablet PC, a set-top box (STB), a personal digital assistant
(PDA), a cellular telephone, a web appliance, a network router, switch, or
bridge, or any machine capable of executing instructions (sequential or
otherwise) that specify actions to be taken by that machine. Further, while only a
single machine is illustrated, the term “machine” shall also be taken to include
any collection of machines that individually or jointly execute a set (or multiple
sets) of instructions to perform any one or more of the methodologies discussed
herein.

[00118] The example computer system 1700 includes a processor 1702
(e.g., a central processing unit (CPU), a graphics processing unit (GPU), or
both), a main memory 1704, and a static memory 1706, which communicate
with each other via a bus 1708. The computer system 1700 may further include a
video display unit 1710 (e.g., a liquid crystal display (LCD) or a cathode ray
tube (CRT)). The computer system 1700 also includes an alphanumeric input
device 1712 (e.g., a keyboard or a touch-sensitive display screen), a user
interface (UI) navigation (or cursor control) device 1714 (e.g., a mouse), a disk
drive unit 1716, a signal generation device 1718 (e.g., a speaker), and a network

interface device 1720.
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MACHINE-READABLE MEDIUM

[00119] The disk drive unit 1716 includes a machine-readable media 1722
on which is stored one or more sets of data structures and instructions 1724 (e.g.,
software) embodying or utilized by any one or more of the methodologies or
functions described herein. The instructions 1724 may also reside, completely or
at least partially, within the main memory 1704 and/or within the processor 1702
during execution thereof by the computer system 1700, with the main memory
1704 and the processor 1702 also constituting machine-readable media 1722.
[00120] While the machine-readable medium 1722 is shown in an
example embodiment to be a single medium, the term “machine-readable
medium” may include a single medium or multiple media (e.g., a centralized or
distributed database, and/or associated caches and servers) that store the one or
more instructions 1724 or data structures. The term “machine-readable medium”
shall also be taken to include any tangible medium that is capable of storing,
encoding, or carrying instructions 1724 for execution by the machine and that
cause the machine to perform any one or more of the methodologies of the
present disclosure, or that is capable of storing, encoding, or carrying data
structures utilized by or associated with such instructions 1724. The term
“machine-readable medium” shall accordingly be taken to include, but not be
limited to, solid-state memories, and optical and magnetic media. Specific
examples of machine-readable media 1722 include non-volatile memory,
including by way of example semiconductor memory devices, e.g., erasable
programmable read-only memory (EPROM), electrically erasable programmable
read-only memory (EEPROM), and flash memory devices; magnetic disks such
as internal hard disks and removable disks; magneto-optical disks; and CD-

ROM and DVD-ROM disks.

TRANSMISSION MEDIUM

[00121] The instructions 1724 may further be transmitted or received over
a communications network 1726 using a transmission medium. The instructions
1724 may be transmitted using the network interface device 1720 and any one of
a number of well-known transfer protocols (e.g., HTTP). Examples of
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communication networks include a local area network (LAN), a wide area
network (WAN), the Internet, mobile telephone networks, plain old telephone
(POTS) networks, and wireless data networks (e.g., WiFi and WiMax networks).
The term “transmission medium” shall be taken to include any intangible
medium that is capable of storing, encoding, or carrying instructions 1724 for
execution by the machine, and includes digital or analog communications
signals or other intangible media to facilitate communication of such software.
[00122] Although an embodiment has been described with reference to
specific example embodiments, it will be evident that various modifications and
changes may be made to these embodiments without departing from the broader
spirit and scope of the disclosure. Accordingly, the specification and drawings
are to be regarded in an illustrative rather than a restrictive sense. The
accompanying drawings that form a part hereof show by way of illustration, and
not of limitation, specific embodiments in which the subject matter may be
practiced. The embodiments illustrated are described in sufficient detail to
enable those skilled in the art to practice the teachings disclosed herein. Other
embodiments may be utilized and derived therefrom, such that structural and
logical substitutions and changes may be made without departing from the scope
of this disclosure. This detailed description, therefore, is not to be taken in a
limiting sense, and the scope of various embodiments is defined only by the
appended claims, along with the full range of equivalents to which such claims
are entitled.

[00123] Such embodiments of the inventive subject matter may be
referred to herein, individually and/or collectively, by the term “invention”
merely for convenience and without intending to voluntarily limit the scope of
this application to any single invention or inventive concept if more than one is
in fact disclosed. Thus, although specific embodiments have been illustrated and
described herein, it should be appreciated that any arrangement calculated to
achieve the same purpose may be substituted for the specific embodiments
shown. This disclosure is intended to cover any and all adaptations or variations
of various embodiments. Combinations of the above embodiments, and other
embodiments not specifically described herein, will be apparent to those of skill
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in the art upon reviewing the above description.

CLAUSES

[00124] 1. A computerized system for providing a treatment

substance to an animal, the system comprising:

at least one processor programmed to perform operations comprising:

receiving from a user computing device, an indication of the animal to be
treated;

accessing the indication of a treatment substance to be provided to the animal;
receiving from the user computing device, a first current location of the user
computing device;

storing the indication of the treatment substance and the first current location of
the user computing device;

determining that the first current location of the user computing device is more
than a threshold distance from an expected location of the animal; and

based on the determining that the first current location of the user computing
device is more than the threshold distance from the expected location of the
animal, sending an alert message to an administrative user device.

[00125] 2. The system of clause 1, the operations further comprising:
serving to the user computing device, a user interface, the user interface
comprising:

a treatment substance data entry field for receiving treatment data describing the
treatment substance to be provided to the animal; and

an initiate input element selectable by a user of the user computing device to
prompt the user computing device to perform operations comprising:
determining the first current location of the user computing device; and

sending the treatment data to the at least one processor, the treatment data
received via the treatment substance data entry field; and

sending the first current location of the user computing device to the at least one

processor.
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[00126] 3. The system of clause 1, wherein the indication of the
treatment substance comprises graphical code data received from a treatment
substance container.

[00127] 4, The system of clause 1, wherein the indication of the
animal comprises data received from an in vivo bolus associated with the animal.

[00128] 5. The system of clause 1, the storing of the indication of the
treatment substance and the first current location of the user computing device
comprising:

generating an animal treatment data block using the indication of the treatment

substance and the first current location of the user computing device; and

adding the animal treatment data block to an animal treatment blockchain data
structure.

[00129] 6. The system of clause 1, the alert message describing the
treatment substance, the first current location of the user computing device and the
expected location of the animal.

[00130] 7. The system of clause 1, the operations further comprising
storing the indication of the treatment substance and the first current location of the
user computing device with timestamp data, the timestamp data indicating a first
time when the first current location was received from the user computing device.

[00131] 8. The system of clause 1, the operations further comprising
receiving, from an animal locator device, a sensed location of the animal, the sensed
location of the animal being the expected location of the animal.

[00132] 9. A method of providing a treatment substance to an
animal, the method comprising:

receiving, by a livestock management server and from a user computing device,

an indication of the animal to be treated;

accessing, by the livestock management server, an indication of a treatment

substance to be provided to the animal;

receiving, by the livestock management server and from the user computing

device, a first current location of the user computing device;

storing, by the livestock management server, the indication of the treatment

substance and the first current location of the user computing device;
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determining, by the livestock management server, that the first current location
of the user computing device is more than a threshold distance from an expected
location of the animal; and

based on the determining that the first current location of the user computing
device is more than the threshold distance from the expected location of the

animal, sending an alert message to an administrative user device.

[00133] 10. The method of clause 9, further comprising:

serving, by the livestock management server and to the user computing device, a

user interface, the user interface comprising:

a treatment substance data entry field for receiving treatment data describing the

treatment substance to be provided to the animal; and

an initiate input element selectable by a user of the user computing device to

prompt the user computing device to perform operations comprising:

determining the first current location of the user computing device; and
sending treatment data to the livestock management server, the treatment data
received via the treatment substance data entry field; and

sending the first current location of the user computing device to the livestock

management server.

[00134] 11. The method of clause 9, wherein the indication of the
treatment substance comprises graphical code data received from a treatment
substance container.

[00135] 12. The method of clause 9, wherein the indication of the
animal comprises data received from an in vivo bolus associated with the animal.

[00136] 13. The method of clause 9, the storing of the indication of
the treatment substance and the first current location of the user computing device
comprising:

generating an animal treatment data block using the indication of the treatment

substance and the first current location of the user computing device; and

adding the animal treatment data block to an animal treatment blockchain data

structure.
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[00137] 14. The method of clause 9, the alert message describing the
treatment substance, the first current location of the user computing device and the
expected location of the animal.

[00138] 15.  The method of clause 9, further comprising storing the
indication of the treatment substance and the first current location of the user
computing device with timestamp data, the timestamp data indicating a first time
when the first current location was received from the user computing device.

[00139] 16. The method of clause 9, further comprising receiving,
from an animal locator device, a sensed location of the animal, the sensed location
of the animal being the expected location of the animal.

[00140] 17. A non-transitory machine readable medium comprising
instructions thereon that, when executed by at least one processor, cause the at least
one processor perform operations comprising:

receiving from a user computing device, an indication of an animal to be treated;

accessing an indication of a treatment substance to be provided to the animal;

receiving from the user computing device, a first current location of the user
computing device;

storing the indication of the treatment substance and the first current location of

the user computing device;

determining that the first current location of the user computing device is more

than a threshold distance from an expected location of the animal; and

based on the determining that the first current location of the user computing

device is more than the threshold distance from the expected location of the

animal, sending an alert message to an administrative user device.

[00141] 18. The medium of clause 17, the operations further
comprising:

serving to the user computing device, a user interface, the user interface

comprising:

a treatment substance data entry field for receiving treatment data describing the

treatment substance to be provided to the animal; and

an initiate input element selectable by a user of the user computing device to

prompt the user computing device to perform operations comprising:
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determining the first current location of the user computing device; and

sending treatment data to the at least one processor, the treatment data received

via the treatment substance data entry field; and

sending the first current location of the user computing device to the at least one

processor.

[00142] 19. The medium of clause 17, wherein the indication of the
treatment substance comprises graphical code data received from a treatment
substance container.

[00143] 20. The medium of clause 17, wherein the indication of the

animal comprises data received from an in vivo bolus associated with the animal.
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CLAIMS

What is claimed is:

I. A computerized system for providing a treatment substance to an animal,

the system comprising:

one or more user computing devices having a user computing device
graphical user interface for accepting user input, a user computing device
processor, Global Positioning System (GPS) device, and instructions stored on
non-transitory machine-readable medium executable to: i) determine and send a
first current location of the user computing device and ii) send treatment data

entered through the user computing device graphical user interface;

a livestock management server having at least one processor, and instructions
stored on non-transitory machine-readable medium executable to: i) receive
from a first of the one of the one or more user computing devices, an indication
of the animal to be treated; ii) access an indication of a treatment substance to
be provided to the animal; iii) receive from the first user computing device, a
first current location iv) determine that the first current location of the first user
computing device is more than a threshold distance from an expected location of

the animal and v) generate an alert when the threshold distance is exceeded.

2. The system of claim 1, the operations further comprising:
the user computing device graphical interface comprising:

a treatment substance data entry field for receiving treatment data describing the

treatment substance to be provided to the animal; and

an initiate input element selectable by a user of the user computing device to

prompt the user computing device to perform operations comprising:

determining the first current location of the user computing device; and
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sending the treatment data to the at least one processor, the treatment data

received via the treatment substance data entry field; and

sending the first current location of the user computing device to the at least one

Processor.

3. The system of claim 1, wherein the indication of the treatment substance

comprises graphical code data received from a treatment substance container.

4. The system of claim 1, wherein the indication of the animal comprises

data received from an in vivo bolus associated with the animal.

5. The system of claim 1, further comprising:

generating an animal treatment data block using the indication of the treatment

substance and the first current location of the user computing device; and

adding the animal treatment data block to an animal treatment blockchain data

structure.

6. The system of claim 1, further comprising sending an alert message to an
administrative user device based on the determination that the first current
location of the user computing device is more than the threshold distance from
the expected location of the animal, wherein the alert message describes the
treatment substance, the first current location of the user computing device and

the expected location of the animal.

7. The system of claim 1, further comprising storing the indication of the

treatment substance and the first current location of the user computing device
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with timestamp data, the timestamp data indicating a first time when the first

current location was received from the user computing device.

8. The system of claim 1, further comprising receiving, from an animal locator
device, a sensed location of the animal, the sensed location of the animal being

the expected location of the animal.

9. The system of claim 1, wherein treatment data is entered through the user

computing device at the time treatment is administered to an animal.

10. The system of claim 1, wherein in response to an alert the location of the

animal and the treatment administered are verified.

45



PCT/US2022/049963

WO 2023/091411

1/17

) E

o€l
-
T
@ D -
avol
oLl /%/

‘00T TVWINY X3
NOILYOO133IA3d
'SANS INFNLYIHL

dl 1VININY
“w.mmF

) \
1
N Dnansans !
]
1 1
1
|4 A¥IN3SL | o \@
) I
eyl ! - AYINT TYAINY e
ol S 4

8l

DSIW

9¢0c P4 9¢  L¥102920¢

J9VHO0LS
NIVHO®00T9 L sl
}
A ¥00LS3AI
0cl H
YINYIS
INFWIOUNYI ¥00Ls3AT [€P] 1Y NIVHOMOO0TE L z¢L
E R L 8zl
ONIJAYLS
NETER
INFWLYINL L 9z1

VoLl

V80l

|
3801
aoll agol




26 Feb 2026

2026201447

WO 2023/091411

2117

202§

ACCESS INDICATION OF
TREATMENT ACTIVITY

Y

204 |

ACCESS INDICATION OF
ANIMAL

!}

206 |

DETERMINE LOCATION OF
USER COMPUTING DEVICE

208

LOCATION
EXPECTED?

PCT/US2022/049963

)— 200

SEND ALERT

| — 212

210—L

SEND ACTIVITY DATATO LS
MGMT. SERVER

FIG. 2



26 Feb 2026

2026201447

WO 2023/091411

3027

304

306

308

310

314

3/17

ACCESS INDICATION OF
TREATMENT ACTIVITY

Y

"] ACCESS INDICATION OF
TREATMENT SUBSTANCE

Y

“1J RECEIVE INDICATION OF
ANIMAL

Y

DETERMINE CURERENT
Y LOCATION OF USER
DEVICE

LOCATION
EXPECTED?

PCT/US2022/049963

)— 300

SEND ALERT

| 312

X SEND ACTIVITY DATA

FIG. 3



26 Feb 2026

2026201447

WO 2023/091411 PCT/US2022/049963

417
)—400
114 104A 2 401
\7
~ \ 4?,.%
~ o &
™~ %, %
~N Ty \.
~
03g i P
T 102
104C
D = q5— | | TREATMENT
118 7\0 MANAGEMENT
< GUI DATA——
STAMPING
114C 128 |- SERVICE
LIVESTOCK MANAGEMENT
SERVER
P
P
~ e ¥
~
~ -
- e }'S"“/,/
405 g @\\\\""@:\%
-\
114D

FIG. 4



PCT/US2022/049963

WO 2023/091411

517

G 'Ol

301A30
ONILNdINOD
¥3SN ANOD3S
¥3IAN3S
"LNOI
YOOLS3AIN
v.1va sniog TYNODIS
LINSNYYL EINEREN! SM1og
T e >0 ONIA NI
e 30 i
w
605
30IA3a
v.1va sSniog SN1od ONILNdNOD
INFI3Y "OOYYILNI 43SN 1SHIH
2 80§ 2 205

106 F
V.1YQ
<
o'ooL |30
2816
s05 T N
J
>
B
c0s T =
IIIIII | P R |-
L ¢16 01§ Z
. SIA
SW10L 901 SLNO ¥33N
vivaanas [€1 anwyataa [€7  Lanond é
105 2915 ﬁ PRTT 2216 ON
Smlﬂ
920¢ 024 9¢ L1102920¢



PCT/US2022/049963

WO 2023/091411

6/17

9 'Ol

30IA3d
ONILNdNOD
434SN ANOJ3S

d3NY3S
"LNOW
AO0LSIAIT

RENENAN P 143V
Avidsia | ] 3an3oay
2 925 2 28
=
m
0
I_ IIIIIIIIIII
609
V1vQ JHOLS [ Ly3V ON3S [€
2226 SN 025

SN109
ONIANI

oomlkl

920¢ 04 9¢

L¥7102920¢

30IA3d
ONILNdINOD
d3SN 1Syl



26 Feb 2026

2026201447

WO 2023/091411

717

702 Ry

ANIMAL COMM. DEVICE

PASSIVE

—:
WIRELESS

SHORT-RANGE

I 1
WIRELESS

USER COMPUTING DEVICE

SUBG, WIFI, OR

MOBILE NETWORK ' '

708
RN ACCESS POINT
||
]
WAN yi
]
710
N SERVER

FIG. 7

PCT/US2022/049963




PCT/US2022/049963

WO 2023/091411

8/17

i 43aY3Y al4Y)
“THINOD NElOO\E .
y98 |
MOLINOW _ AHOWAW THINOD
1 “Lonani ittt B A W3LSAS WNoo )
298 S £
“TYINOD e 304N0S
YIOVNYI ¥300230 ore NETNERER
1 13v0vd 13%0vd  [dos [ 00 VR
958 ] _—
e RN\ 9] d3AI303Y - AHOW3N HOLVYH3INID
R\ *LONANI 13)0vd - 778 h A HSY4 N3 N
958
, NOILYOMddV [ YT
{ 7 ) Z .
- \ N%R o%l\
218 LD
718
0L8 018
008 R«
920¢ 024 9¢ L1 T1029202

L peg

L ze8

L 08

L oz8

L 128

718

8 'Ol




PCT/US2022/049963

WO 2023/091411

9/17

~

A

(NI | N3iva | Ndw3L | lar |y
_ : “ N
| : ! >
| PP
| P30 | v3lva | vdn3L | lar | ‘
|| E3NL ) €3va | ednaL | ia f1 )
[ 23w | z3iva | zdnaL | la |1
3wl [ rava [ ama | e |V
il WL | JIva | dnaL ag_|!
\
\ Iﬂ /

Mo |me ||||||||||||||||| Pl S

\\ N

| N3wL [ N3iva | Ndn3L | ar |

“ L

1 " /

“ L 4

) T WE T 20T T

(| e3n | e3aiva [eanar [ iar |1

[ z3ne [zava [zanar [ var | b

1

| b3l [ 13iva | wdnar | oar |

[ 3w | 3va [ awr | e !

._f |ﬂ !

~._ 8% , 066

9¢0c P4 9¢  L¥102920¢

6 'Ol

4 X
906 INIWO3S
ALMVd | 026
¥26
X V1Va 'grvo
NETE[ L 816
i |\ WNLOV
3LYINDTVD V1Va
HOSN3IS [ 916
w6 |
P ONIQY3Y U
4 ivanogy €1 #QISN08 w6
i Y3av3y a3y 7

908

€06 I\A 7 106

sN104g
‘HNV3IHd viva v1vd #a| 3
[ALIYYd g17v0 JOSN3S al4y
imv N—mV o_‘mV m.omV 806




26 Feb 2026

2026201447

WO 2023/091411 PCT/US2022/049963
10/17

[ 1000

€ Health Q

Treatments Watch List

Count: 9 Filtar w

2 94517 203 160 103.54

4 94983 908 111 160.28

13 95034 806 164 104,40

21 95054 906 191 10312




26 Feb 2026

2026201447

WO 2023/091411

2

Tempergture

11/17

{alf info

HO
HOB40AUA213126741

&

Clzane

S

& Tavp @ Baselve O Novmal 8 Faver 8 00l

L 74042021

PCT/US2022/049963

)— 1100

[1102

[1104

{

1106

1112

L~3

1110

1108

FIG. 11




26 Feb 2026

2026201447

WO 2023/091411

1202

1204

1206

12/17

PCT/US2022/049963

)— 1100

1208

1210

1212



26 Feb 2026

2026201447

WO 2023/091411 PCT/US2022/049963
13/17

[ 1300

Diagnosis & Treatment
‘ ; 1302

{Pneumonia o

; : 1304
Pretoo -
a i

Nuflor - Multi Day Dose

- Zactran

Zuprevo

1308 Start Treatment Date

N
(=

110/12/202

o

$
% Commaent

KEYBOARD / INPUT

FIG. 13



26 Feb 2026

2026201447

WO 2023/091411

14/17

PCT/US2022/049963

)— 1300

1402



26 Feb 2026

2026201447

WO 2023/091411 PCT/US2022/049963

15/17

[ 1300

Diagnosis & Treatment

X
{ - 1302
‘Pneumonia a Vr
f 1304
\Nuflor - Multi Day Dose - !/

1501\ } , D
Mt Ba;y A5 s $Q Lo §

Muflar

‘Staﬂ Treatment Date ! . ‘ 1306

110/12/2023 ; | s}

"‘“ Correnent : /_ 1310
exampie comment i

1502 1504

FIG. 15



PCT/US2022/049963

WO 2023/091411

16/17

91 'Ol

VL%; ﬂw%_ %o_@_ %82 vumoe
M Zr: ¥l #: pd
9291 VA VA
SNOILONYLSNI SNOILONYLSNI
JUYMAYYH ¥3HLO JOVHOLS/AHOWIN LINN ONISSIO0Nd vzo1 S|
z91 R HIAYT THYMOHYH
_|||||||||||||||||||||||||||||||||||||||||||||Im
_ [ syanwa || s3omyas || 1anyax _
W3LSAS ONILY¥3dO | |
| 32|_,\ 005 oo S ao S !
i | | &3
% _ HOLINOW INIHOVI TYNLHIA [ | S
@ _ Y3HLO IV W3LSAS Il
w |
_ INIHOYW TYNLYIA
_
_ ﬁeu\ @gfh %eu\ — il
| S3vHEI NCL A6
9191 |
_ JUYMITCAINSHIOMINYY S3lHvuAr | zg01
|
210l I_\ SYYOMINY Y N\ psol
_ ALYV d-QYIHL NI-LTINg _
L_\ swolLvonaay - ¥IAVTNOILY.INISTud |
091 i "\ 8591
v ' ¥IAYT NOILY.INISTH |
_
|
pro) K ||||||||||||||| O S e T N

920¢ 04 9¢

L¥7102920¢



26 Feb 2026

2026201447

WO 2023/091411

1?02—3_
PROCESSOR
g
R INSTR
1?041
MAIN MEMORY
——
a0 INSTR
1708 |
17
il B
LT INSTR.
NETWORK
70|  |INTERFACE  |t—rd
DEVICE

1726

17/17

BUS

PCT/US2022/049963

‘5— 1700

VIDEO DISPLAY

_5‘1?10

ALPHANUMERIC
INPUT DEVICE

| 1712

Ul NAVIGATION
DEVICE

| 51714

STORAGE DEV.
M-R MEDIUM

| §~ 1716
1722

1724

INSTR.

SIGNAL
GENERATION
DEVICE

| 51718




	Bibliographic Page
	Abstract
	Description
	Claims
	Drawings

