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SYSTEM AND METHOD FOR EMERGENCY DISPATCH

COPYRIGHT NOTICE

[0001] © 2022 Priority Dispatch Corp. A portion of the disclosure of this patent
document contains material that is subject to copyright protection. The copyright owner
has no objection to the facsimile reproduction by anyone of the patent document or the
patent disclosure, as it appears in the Patent and Trademark Office patent file or records,

but otherwise reserves all copyright rights whatsoever. 37 CFR § 1.71(d).

TECHNICAL FIELD

[0002] The present disclosure relates to computer systems and methods for providing
emergency interrogation, information collection, instruction, and dispatch. More
specifically, the disclosure is directed to computer-implemented protocols to enable a
dispatcher and dispatch system to process emergency response requests in an accurate,
consistent, and systematic manner by guiding the dispatcher during interrogation of an
information provider in conjunction with the use of relevant external sensor data. In an
alternative embodiment, a dispatch system processes emergency responses relying on

information collected by sensor-equipped devices.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0003] To easily identify the discussion of any particular element or act, the most
significant digit or digits in a reference number refer to the figure number in which that

element is first introduced.

[0004] FIG. 1 illustrates an emergency response system in accordance with one

embodiment.

[0005] FIG. 2 illustrates an emergency response system in accordance with one

embodiment.

[0006] FIG. 3 illustrates a computer-aided dispatch system in accordance with one

embodiment.

[0007] FIG. 4 illustrates a user interface in accordance with one embodiment.
[0008] FIGS. SA-5E illustrate a user interface in accordance with one embodiment.
[0009] FIGS. 6A-6D illustrate a user interface in accordance with one embodiment.

[0010] FIG. 7 illustrates a user interface in accordance with one embodiment.
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[0011] FIG. 8 illustrates a method to assist a dispatcher in responding to an emergency
being reported by an information provider, according to an embodiment.

[0012] FIGS. 9A-9B illustrate a scenario in which the systems and methods associated
with an emergency response system may be employed.

[0013] FIG. 10 illustrates a scenario in which the systems and methods associated with
an emergency response system may be employed.

[0014] FIG. 11 illustrates an emergency response system in accordance with an

alternative embodiment.

[0015] FIG. 12 illustrates a user interface in accordance with the emergency response

system of FIG. 11.

[0016] FIG. 13 illustrates a scenario in which the systems and methods associated with
an emergency response system may be employed.

[0017] FIG. 14 illustrates a scenario in which the systems and methods associated with
an emergency response system may be employed.

[0018] FIG. 15 illustrates a scenario in which the systems and methods associated with

an emergency response system may be employed.

[0019] FIG. 16 illustrates a scenario in which the systems and methods associated with

an emergency response system may be employed.

[0020] FIGS. 17A-17C illustrate scenarios in which the systems and methods

associated with an emergency response system may be employed.

[0021] FIG. 18 illustrates a scenario in which the systems and methods associated with

an emergency response system may be employed.

DETAILED DESCRIPTION

[0022] Emergency dispatch services that operate dispatch centers may employ
dispatchers at the dispatch center(s) to receive reports about emergencies from human
information providers that have contacted the dispatch center. Emergency dispatch
services greatly benefit from the use of emergency dispatch protocols which standardize
the interaction(s) between a dispatcher and an information provider, providing more
uniform and consistent results. Emergency dispatch protocols used by dispatchers may
include a systematic method of interrogation of information providers with pre-

programmed inquiries. This eliminates variability due to different skills of individual
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dispatchers and eliminates the need for the dispatcher to attempt to recall the appropriate
inquiries and instructions each time a call (or other communication) is

received. Emergency dispatch protocols allow emergency dispatchers to send (or cause
to be sent) appropriate response personnel, emergency vehicles, and/or emergency
equipment, etc. to the site of an emergency according to the type of emergency. These
protocols may also allow emergency dispatchers to send (or cause to be sent) these
personnel, vehicles, equipment, etc., according to a certain priority (which may impact in
which order to respond to multiple incidents, whether vehicles sent use lights-and-siren
responses, etc.). This allows reasonable use of resources while still appropriately
treating each incident with the proper importance (e.g., the protocol may determine that
in a given instance a lights-and-siren response is not necessary, reducing the risk of
collision). Overall, the use of emergency dispatch protocols improves the accuracy and
collection speed of gathered information, and uses that gathered information to
appropriately respond to emergencies (e.g., by appropriately dispatching available
resources to the most critical emergencies at any given time).

[0023] However, an emergency dispatch protocol that considers only the responses of
an information provider is limited by the quality and/or quantity of the information that
can be gathered from the information provider. This may be problematic in cases where
the information provider is in a state of stress (e.g., due to the emergency) and is (at least
temporarily) not fully capable of clear thought and communication (or at least, cannot
think/communicate as quickly as they normally would when not stressed). It may also
be problematic in cases where an information provider is not trained in emergency
analysis and/or response and therefore must be instructed about how to analyze a
perceived emergency and/or how to respond to an emergency, which takes time. It can
also be problematic in cases where the information provider is mistaken or is not being
truthful about the nature of a supposed emergency. In these (and other) cases, it may be
desirable to augment/supplement the information being provided by the information
provider with additional data, if that additional data can be received in time to be used
with the emergency dispatch protocol to inform decision-making before dispatching a
response. Alternatively, it may be desirable to receive data and provide an emergency

dispatch response based on the data and without an information provider.

[0024] Modern sensor technology allows for the collection of this relevant additional

data in the form of external sensor data. As will be described below, an external device
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(e.g., a device which is located externally to the dispatch center) including one or more
external sensors (e.g., sensors located on or within an external device, or otherwise in
communication with the external device) with a known characteristic (a known location,
a known association with an information provider or a victim of an incident, etc.) may be
able to use its sensors to gather external sensor data related to an incident. The incident
may be concurrently reported by an information provider to a dispatcher of the dispatch
center. Modern communications network technology further presents an avenue for
transporting this external sensor data from the device to the dispatch center in time to be
used by the emergency dispatch protocol. Sensor-equipped Internet of Things (I0T)
devices (e.g., devices capable of being identified/addressed on a communications
network (such as the Internet) and of further communicating their sensor readings to
other devices on that communications network) provide the accuracy and utility in
gathering external sensor data, which corresponds (in time) to a report of an information
provider and may be used when making dispatch decisions. IOT devices may also

provide the only input data in determining an emergency response.

[0025] The embodiments of the disclosure will be best understood by reference to the
drawings, wherein like parts are designated by like numerals throughout. It will be
readily understood that the components of the disclosed embodiments, as generally
described and illustrated in the figures herein, could be arranged and designed in a wide
variety of different configurations. Thus, the following detailed description of the
embodiments of the systems and methods of the disclosure is not intended to limit the
scope of the disclosure, as claimed, but is merely representative of possible embodiments
of the disclosure. In addition, the steps of a method do not necessarily need to be
executed in any specific order, or even sequentially, nor need the steps be executed only

once, unless otherwise specified.

[0026] In some cases, well-known features, structures, or operations are not shown or
described in detail. Furthermore, the described features, structures, or operations may be
combined in any suitable manner in one or more embodiments. It will also be readily
understood that the components of the embodiments as generally described and
illustrated in the figures herein could be arranged and designed in a wide variety of

different configurations.

[0027] Several aspects of the embodiments described will be illustrated as software

modules or components. As used herein, a software module or component may include
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any type of computer instruction or computer executable code located within a memory
device and/or transmitted as electronic signals over a system bus or wired or wireless
network. A software module may, for instance, comprise one or more physical or logical
blocks of computer instructions, which may be organized as a routine, program, object,
component, data structure, etc., that performs one or more tasks or implements particular

abstract data types.

[0028] In certain embodiments, a particular software module may comprise disparate
instructions stored in different locations of a memory device, which together implement
the described functionality of the module. Indeed, a module may comprise a single
instruction or many instructions, and may be distributed over several different code
segments, among different programs, and across several memory devices. Some
embodiments may be practiced in a distributed computing environment where tasks are
performed by a remote processing device linked through a communications network. In
a distributed computing environment, software modules may be located in local and/or
remote memory storage devices. In addition, data being tied or rendered together in a
database record may be resident in the same memory device, or across several memory

devices, and may be linked together in fields of a record in a database across a network.

[0029] Suitable software to assist in implementing the invention is readily provided by
those of skill in the pertinent art(s) using the teachings presented here and programming
languages and tools such as Java, Pascal, C++, C, database languages, APIs, SDKs,
assembly, firmware, microcode, and/or other languages and tools. Suitable signal
formats may be embodied in analog or digital form, with or without error detection
and/or correction bits, packet headers, network addresses in a specific format, and/or

other supporting data readily provided by those of skill in the pertinent art(s).

[0030] Emergency dispatch protocols disclosed herein may be computer-implemented
in whole or in part on a digital computer device (such as, e.g., a digital computer). The
computer device may include a processor performing the required computations. The
computer device may further include a memory in electronic communication with the
processor for storing a computer operating system. The computer operating systems may
include MS-DOS, Windows, Unix, AIX, CLIX, QNX, OS/2, and Apple. Alternatively, it
is expected that future embodiments will be adapted to execute on other future operating
systems. The memory may also store application programs including a computer-aided

dispatch (CAD) system, an emergency dispatch protocol, a user interface program, and
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data storage. The computer device may further include an output device, such as a
display unit, for viewing the displayed instructions and inquiries and an input device for

inputting response data.

[0031] FIG. 1 illustrates an emergency response system 100 in accordance with one
embodiment. The emergency response system 100 may include a dispatch center 102, an
emergency responder system 104, a network 106, a first external device 108, a second
external device 114, a third external device 128, and an external device database 140.
While the emergency response system 100 of FIG. 1 has been illustrated using three
external devices, it is contemplated that the emergency response system 100 could
instead use 1, 2, 4, 10, 2,000, or any other number of external devices. The external
devices 108, 114, 128 (or more) provide sensor data so that an emergency can be

corroborated from multiple, independent sources.

[0032] The dispatch center 102 may be connected via the network 106 to the
emergency responder system 104, the first external device 108, the second external
device 114, the third external device 128, and the external device database 140. As will
be described in further detail below, a computer device of the dispatch center 102 may
receive external sensor data from one or more of the first external device 108, the second
external device 114, and/or the third external device 128 (and/or other external devices)
and determine, using that external sensor data, data values to be used to confirm the
likelihood of the type of emergency, emergency priority level, determinant code, and/or

chief complaint of an information provider.

[0033] The emergency responder system 104 may use any one of various systems,
services, application tools or the like to dispatch, track, and/or allocate emergency
response resources. In one embodiment, the emergency responder system 104 may
provide an interface directly with an emergency response service such as police,
firefighters, ambulance services, and the like. As such, dispatch instructions may be sent
directly over the network from the dispatch center to any emergency responder system
104. The emergency responder system 104 may include any one of a number of 10T
devices capable of interfacing with the network 106. Indeed, an emergency responder
may be equipped with a smartphone and a suitable application to enable receipt of
dispatch instructions such as the type of emergency, priority level, determinant code,

and/or chief complaint.



WO 2022/226543 PCT/US2022/071884

[0034] In one embodiment, the emergency responder system 104 may include a CAD
system to manage dispatcher tools for processing emergency calls, including, but not
limited to, emergency dispatch protocols (such as the emergency dispatch protocol 210
discussed below), communication resources (e.g., radio system, alpha pager), mapping
tools (e.g., global positioning system (GPS) technology, geographic information systems
(GIS)), and vehicle location systems (e.g., automatic vehicle location

(AVL)). Information used in this task may include location information of both the
incident and units, unit availability, and the type of incident. CAD systems may use
third-party solutions, such as E-911, vehicle location transponders, and mobile data
terminals for automating the location and availability tasks. The emergency response
may utilize personnel with appropriate training and a service vehicle with support
equipment and medicines on board. The CAD system may match emergency response
vehicles and/or trained personnel to the type of emergency that is reported by the
dispatch center 102. For example, in emergencies involving injury or other danger to a
victim, the victim may be matched by the CAD system with a suitably equipped vehicle

and appropriately trained personnel (if the resources are available).

[0035] The emergency responder system 104 may receive a determinant code from the
dispatch center 102 via the network 106 to generate an emergency response. While the
dispatch center 102 and the emergency responder system 104 have been illustrated
separately in the embodiment of FIG. 1, it is anticipated that in other embodiments the

dispatch center 102 may include the emergency responder system 104.

[0036] An external device of the emergency response system 100 may be any data-
gathering device located outside of the dispatch center 102. An external device may
include components such as controller(s), processor(s), memory, network interface(s),
etc. that may allow the respective external device to operate, connect to, control, and/or
capture data from each of the one or more external sensors included in that external
device. These (and/or further) components may allow each respective external device to
connect to, identify on, and/or communicate data across a communications network to
and/or from another device. For example, each of the first external device 108, the
second external device 114, and/or the third external device 128 may respectively
include components (e.g., processors/controllers 142, 144, 146, network interfaces 148,
150, 152 and memories 154, 156, 158) that may allow the respective external device to

operate, connect to, control, and/or capture data from each of the one or more external
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sensors included in that external device and/or connect to, identify on, and/or
communicate data across a communications network to and/or from another device of the
network 106. Among other things, each of the first external device 108, the second
external device 114, and/or the third external device 128 may thereby communicate with
the dispatch center 102 via the network 106 in order to send external sensor data to the

dispatch center 102.

[0037] An external device may include one or more sensors for capturing data and may
be capable of transmitting that captured data to the dispatch center 102. For example, as
will be described in more detail below, the first external device 108, the second external
device 114, and/or the third external device 128 may each include one or more sensors of

one or more types.

[0038] An external device may (additionally, or alternatively) include user data about a
person with which the external device is associated. For example, the first external
device 108, the second external device 114, and/or the third external device 128 may
each respectively include user data 160, 162, 164 which includes information (e.g., static

physiological information) about a user of the first external device 108.

[0039] As will be described in more detail below, an external device (e.g., the first
external device 108, the second external device 114, and/or the third external device
128) may be capable of identifying itself via the network 106 to other devices (including,
e.g., the external device database 140, a computer device of the dispatch center 102,
and/or other external devices). This identification may include the communication of a
network address of the external device to the other device. This identification may
further include the communication of a physical location of the external device to the
other device. This identification may further include the communication of the types of
sensor(s) present at the external device, the type of data that can be gathered by the
sensor(s) present at the external device, the quality of the data that can be gathered by
the sensor(s) present at the external device, and/or the format of the sensor data that the
external device can provide to the other device via the network. This identification may
further include an identification of or other information about a person associated with
the external device (e.g., an owner or current user of the external device) as taken from

the user data.

[0040] Itis contemplated that the specific physical form of an external device of the

emergency response system 100 may vary greatly. For example, an external device of
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the emergency response system 100 may include 0, 1, 2, 4, 7, 10, or any other number of
sensors. An external device of the emergency response system 100 may be a mobile
device (e.g., a cellular telephone or a smartphone), a wearable device (e.g., smart glasses
or a smartwatch), or a stationary device (e.g., a security platform, a surveillance camera
(which may be part of, or separate from, the security platform), or an environmental

platform).

[0041] Itis contemplated that an external device may communicate with sensors that
may be included with the external device in a wide variety of ways. An external device
according to the emergency response system 100 may physically integrate all or part of
an included sensor into itself. In these cases, it may be that the data output from the
included sensor is provided to the external device via a direct physical connection.
Alternatively, it is contemplated that an external device according to the emergency
response system 100 may include sensors that are physically remote from the external
device and which are controlled and/or from which data is received at the external device

through a communications network (including the network 106).

[0042] It is contemplated that many types of data may be collected by the various
sensors of one or more external devices according to an emergency response system 100.
For example, the types of data collected may be dynamic physiological data (e.g., a
person’s heart rate, breathing rate, body temperature), location data, visual data, audio
data, and/or weather data (wind speed, barometric pressure, etc.). It is contemplated that
these or any other type(s) of data that may be collected by a sensor and that could be

related to an emergency may be used with the emergency response system 100.

[0043] An external device according to the emergency response system 100 may
provide its sensor data to another device (e.g., a computer device of the dispatch center
102, or another external device) via the network. This data may be provided to the other
device in any format. For example, an external device may receive raw sensor data from
one of its included sensors and may provide that raw data to the other device without
changing said raw data. Alternatively, an external device may receive raw data from one
of its included sensors and then format the raw data to a shared format type (e.g., a
standard format type associated with that type of data) before providing the data to the

other device.

[0044] An external device according to the emergency response system 100 may

provide its sensor data to another device (e.g., a computer device of the dispatch center
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102, or another external device) automatically or upon request. For example, it may be
that an external device is aware of the other device and has been configured to
automatically provide all sensor and/or user data to the other device via a network (e.g.,
the network 106). Alternatively, it may be that an external device is aware of the other
device and has been configured to automatically provide external sensor data from one
or more of its external sensors to the other device when abnormal conditions are detected
(e.g., sensor readings taken at a certain time, or sensor readings that fall outside of a
normal range). Alternatively (or additionally), it may be that an external device is
programmed to provide its external sensor data to the other device upon receiving a
request (e.g., via the network 106) from the other device. In these cases, it may be that
an external device requires authorization credentials from the other device before it will
provide its external sensor data. An external device according to the emergency

response system 100 may provide any user data to another device in the same manner.

[0045] Examples of various types of external sensor data that may be sent from an
external device to the dispatch center 102 will now be detailed. While examples of
sensors provided in the first external device 108, the second external device 114, and the
third external device 128 will be discussed, it is contemplated that many other types of

sensors may be useable with the emergency response system 100.

[0046] The first external device 108 may include an image sensor 110. The image
sensor 110 may be capable of capturing and providing raw video data to the first external
device 108. Said raw video data may be optionally formatted and then communicated
via the network 106 to the dispatch center 102. The image sensor 110 may be capable of
capturing and providing raw still image data to the first external device 108. Said raw
still image data may be optionally formatted and then communicated via the network 106

to the dispatch center 102.

[0047] The first external device 108 may include a microphone 112. The microphone
112 may be capable of capturing and providing raw audio data to the first external device
108. Said raw audio data may be optionally formatted and then communicated via the

network 106 to the dispatch center 102.

[0048] The second external device 114 may include a GPS sensor 116. The GPS sensor
116 may be capable of capturing and providing raw location data to the second external
device 114. Said raw location data may be optionally formatted and then communicated

via the network 106 to the dispatch center 102.

10
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[0049] The second external device 114 may include a breathing rate sensor 118. The
breathing rate sensor 118 may be capable of capturing and providing raw respiration data
to the second external device 114. Said raw respiration data may be optionally formatted

and then communicated via the network 106 to the dispatch center 102.

[0050] The second external device 114 may include a heart rate sensor 120. The heart
rate sensor 120 may be capable of capturing and providing raw heart rate data to the
second external device 114. Said raw heart rate data may be optionally formatted and

then communicated via the network 106 to the dispatch center 102.

[0051] The second external device 114 may include a body temperature sensor 122.
The body temperature sensor 122 may be capable of capturing and providing raw body
temperature data to the second external device 114. Said raw body temperature data may
be optionally formatted and then communicated via the network 106 to the dispatch

center 102.

[0052] The second external device 114 may include an accelerometer 124. The
accelerometer 124 may be capable of capturing and providing raw acceleration data to
the second external device 114. Said raw acceleration data may be optionally formatted

and then communicated via the network 106 to the dispatch center 102.

[0053] The second external device 114 may include a contraction sensor 126. The
contraction sensor 126 may be capable of capturing and providing raw contraction data
to the second external device 114. Said raw contraction data may be optionally
formatted and then communicated via the network 106 to the dispatch center 102. The
contraction data captured and provided by the contraction sensor 126 may include the

rate of contractions and/or the strength of one or more contractions.

[0054] The third external device 128 may include a thermometer 130. The
thermometer 130 may be capable of capturing and providing raw temperature data to the
third external device 128. Said raw temperature data may be optionally formatted and
then communicated via the network 106 to the dispatch center 102.

[0055] The third external device 128 may include a motion sensor 132. The motion
sensor 132 may be capable of capturing and providing raw motion data to the third
external device 128. Said raw motion data may be optionally formatted and then

communicated via the network 106 to the dispatch center 102.

[0056] The third external device 128 may include an anemometer 134. The

anemometer 134 may be capable of capturing and providing raw wind speed data to the

11
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third external device 128. Said raw wind speed data may be optionally formatted and

then communicated via the network 106 to the dispatch center 102.

[0057] The third external device 128 may include a barometer 136. The barometer 136
may be capable of capturing and providing raw barometric pressure data to the third
external device 128. Said raw barometric pressure data may be optionally formatted and

then communicated via the network 106 to the dispatch center 102.

[0058] The third external device 128 may include a seismometer 138. The seismometer
138 may be capable of capturing and providing raw seismic data to the third external
device 128. Said raw seismic data may be optionally formatted and then communicated

via the network 106 to the dispatch center 102.

[0059] The external devices 108, 114, 128 are multiple sources of different and
independent sensor data to confirm an emergency situation. Thus, no one external
device determines an emergency situation, but rather a compilation of independent
sensor data is used for determination. Further, information provider answers may not
determine an emergency situation alone. The information provider answers are used in
combination with sensor data that is provided independent of the information provider.
As will be explained further, the sensor data may be used to determine an emergency

type, priority level, determinant code, and/or a chief complaint.

[0060] The external device database 140 may include data useful to help the dispatch
center 102 locate external devices (e.g., the first external device 108, the second external
device 114, and the third external device 128). The external device database 140 may
include, for example, information about the geographic location of one or more external
devices. This location information may be provided to the external device database 140
upon the addition of the external device to the external device database 140. Further, for
external devices that are mobile (smartphones, smartwatches, etc.), the external device
itself may provide updates of its location to the external device database 140 from time

to time.

[0061] The external device database 140 may include information about an association
between a person and an external device (e.g., a username of a person associated with a
device). The external device database 140 may also include information about a unique
external device identifier (see below) associated with each of one or more external

devices. The external device database 140 may also include information about the

12
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type(s), format(s), and/or quality(ies) of external sensor data that may be provided by the

external device.

[0062] An external device (and its related information as described) may be added to
the external device database 140 manually by an operator of the external device database
140. Itis further contemplated that in other embodiments, an external device will add
itself, along with its related information, to the external device database 140
automatically by communicating with the external device database 140 via the network
106 and/or periodically update its information (e.g., location information, as described
above) in the external device database 140 automatically by communicating with the

external device database 140 via the network 106.

[0063] FIG. 2 illustrates an emergency response system 200 in accordance with one
embodiment. The emergency response system 200 includes a dispatch center 202. At
the dispatch center 202, a dispatcher 204 operates a computer device 206 having a
processor 244, a memory 208, and a network interface 232. The memory 208 may be
provided with an emergency dispatch protocol 210 at least partially stored thereon to
enable the dispatcher 204 to rapidly and consistently perform their duties in dispatching
an emergency response. In identifying the emergency, the dispatcher 204 asks a series
of questions; while some questions are intuitive, some protocol questions may be missed
if the dispatcher 204 is not guided. The emergency dispatch protocol 210 accordingly
provides instructions that are expertly drafted to assist a (potentially) untrained
information provider 214 in determining pertinent needs and conditions to thereby allow
for a suitable emergency response. The emergency dispatch protocol 210 may also
provide expertly drafted first aid instructions to assist the information provider 214 prior

to the arrival of emergency responders.

[0064] The dispatch center 202 further includes telephone equipment 226, an input
device 228, and an output device 230 to respond to calls and interface with the computer
device 206. The dispatcher 204 receives calls on the telephone equipment 226, identifies
a call as requiring an emergency response and initiates the emergency dispatch protocol
210. A communication coming into the dispatch center 202 may be a verbal report from,
for example, an emergency line (e.g., through the use of the phone 238). A verbal report
may alternatively be received in another way, for example, by an administration line or
through radio. In other cases, the emergency dispatch protocol 210 may be initiated

when the computer device 206 receives information (other than a verbal report) from an
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information provider 214, such as a text message. In some cases, the information
provider 214 may report the acute effects of the emergency on one or more victims, such
as the victim 212. In some instances, the victim 212 may call or send information on
their own behalf (in which case the victim 212 may be said to also be acting as the
information provider 214). In other cases, an information provider 214 may
communicate with the dispatch center 202 regarding an emergency that does not involve

an acute effect on a victim 212 (e.g., an emergency affecting only the safety of property).

[0065] The emergency dispatch protocol 210 provides a logic tree with questions,
possible responses from the information provider 214, possible data values gathered by
the sensor data engine 240, and possible instructions to the information provider

214. The questions of the emergency dispatch protocol 210 may be asked by the
dispatcher 204 to the information provider 214. This process may be verbal (e.g., via the
telephone equipment 226), or it may be nonverbal (e.g., via text message). The
information provider 214 responses in some cases lead to subsequent questions and/or
instructions to the information provider 214. The responses and data values are
processed according to pre-determined logic to determine a determinant code to provide
an emergency response. During the emergency dispatch protocol 210, the dispatcher 204
and/or the emergency dispatch protocol 210 will gather, inter alia, conditions and
circumstances of the emergency that are as presented, as discovered through
interrogation, and/or as reflected in data values determined from external sensor data in
order to dispatch an appropriate emergency response. The emergency dispatch protocol
210 facilitates uniform and consistent gathering of information relating to the
emergency. The dispatch of an appropriate emergency response may be determined, in
part, through a system of logically assigning determinant codes as the protocol
progresses (i.e., traverses) through the logic tree. The logic tree of the emergency
dispatch protocol 210 may be provided across multiple sub-components of the
emergency dispatch protocol 210, including, but not limited to, a case entry protocol
236, an interrogation protocol 234, a sensor data engine 240, a determinant code

calculator 216, and/or a personnel instructions engine 217.

[0066] Exemplary embodiments of dispatch protocols with logic trees are disclosed in
U.S. Patent Nos. 5,857,966, 5,989,187, 6,004,266, 6,010,451, 6,053,864, 6,076,065,
6,078,894, 6,106,459, 6,607,481, 7,106,835, 7,645,234, 8,066,638, 8,103,523, 8,294,570,

14
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8,335,298, 8,355,483, 8,396,191, 8,488,748, 8,670,526, 8,712,020, 8,873,719, 8,971,501,
9,319,859, 9,491,605, and 9,516,166, which are incorporated herein by reference.

[0067] The emergency dispatch protocol 210 decision points deal directly with life-and-
death decisions, and, accordingly, the protocols and/or engines discussed herein pass a
rigorous review by experts in the relevant emergency response fields of medical, police

and/or fire dispatch.

[0068] The computer device 206 may include the case entry protocol 236 which may
act to collect initial information that is relevant to many types of emergencies to which
the dispatch center 202 may need to respond. The case entry protocol 236 may be useful
to aid the dispatcher 204 and/or the computer device 206 in determining the type of
emergency, priority level, determinant code, and/or chief complaint of the information
provider 214. An embodiment of the case entry protocol 236 given in terms of its

corresponding graphical user interface (GUI) is discussed in more detail in FIG. 3 below.

[0069] The computer device 206 may further include an interrogation protocol

234. The interrogation protocol 234 may include pre-programmed inquiries that the
dispatcher 204 may ask the information provider 214 in order to receive relevant
information about a perceived emergency. The interrogation protocol 234 may be one of
many possible interrogation protocols, and may be selected based on its relation to the
type of emergency or a chief complaint of the information provider 214. An
embodiment of the interrogation protocol 234 given in terms of its corresponding GUI is

discussed in more detail in FIGS. 4A-4E below.

[0070] The computer device 206 may further include a sensor data engine 240. The
sensor data engine 240 may be used by the emergency dispatch protocol 210 to
communicate with and receive external sensor data from the one or more external
devices 220. Examples of some external devices have been previously given as external
devices 108, 114, and 128. This external sensor data may be used by the emergency
dispatch protocol 210 for corroboration to improve the accuracy and/or speed of a
dispatch decision. The external sensor data originates from separate and independent
external devices to confirm an emergency. Furthermore, the external sensor data may
include data from different types of sensors to capture different types of data such as
audio, video, thermal, physiological, speed, and the like. An embodiment of the
interrogation protocol 234 given in terms of its corresponding GUI is discussed in more

detail in FIGS. 5A-5D below.

15



WO 2022/226543 PCT/US2022/071884

[0071] The emergency dispatch protocol 210 includes and operates a determinant code
calculator 216 to calculate a determinant code from the answers of the information
provider 214 to pre-programmed inquiries and input from the sensor data engine 240.
As described further herein, the sensor data engine 240 communicates with the
determinant code calculator 216 to augment and corroborate the answers from the
information provider 214. The determinant code calculator 216 may also determine the
likelihood that the type of emergency or the chief complaint of the information provider
214 is accurate. The determinant code calculator 216 may calculate a determinant code
that indicates a priority of a response that should be dispatched. The determinant code
calculator 216 may calculate a determinant code that indicates the type of the
emergency. The determinant code calculator 216 may calculate a determinant code that
indicates a priority of a response that should be dispatched and the type of the
emergency. As the determinant code may indicate priority and type of emergency, the
determinant code is more specific and useful than a generic alarm that provides little to
no description. An embodiment of a determinant code calculator 216 given in terms of

its corresponding GUI is discussed in more detail in FIG. 6 below.

[0072] The emergency dispatch protocol 210 includes and operates a personnel
instructions engine 217 to provide instructions that are appropriate to instruct the
personnel that are part of the dispatch on how to appropriately respond to the emergency.
As described below, these instructions may be based on information about the
emergency from either and/or both of the determinant code calculator 216 and the sensor
data engine 240 and delivered to the personnel that are to arrive as part of the dispatched

response to the emergency.

[0073] The computer device 206 may include a reporting module 224 to statistically
measure the performance of individual staff and overall performance of the dispatch
center 202. The statistics may include compliance rates, communication processing
statistics, and peer measurements. Once the communication with the information
provider 214 is complete, the dispatcher 204 may close the case, and a case summary
may be saved. The case summary may be retrieved later by the reporting module 224 for
review and/or analysis. The reporting module 224 may determine statistics from the case

summaries and/or while the cases are open.

[0074] The network interface 232 of the computer device 206 may be connected to a

network 242. The computer device 206 may use the network interface 232 to send
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information to and receive information from one or more devices that may be other than
the computer device 206, such as other devices of the dispatch center 202 (e.g., the
telephone equipment 226) and/or devices outside the dispatch center 202 that are
accessible on the network 242 (e.g., an Emergency Responder or CAD system 218, the
phone 238, or other device, such as a laptop computer, used by the information provider
214, the one or more external devices 220, and/or the external device database

222). Examples of possible networks include the Internet and/or a Local Area Network
(LAN) associated with the dispatch center 202 in order to facilitate information transfer

between the computer device 206 and these other devices.

[0075] By way of example, the network 242 may facilitate information transfer between
the computer device 206 and one or more external devices 220. This information may
include external sensor data (whether raw or formatted) that is being transferred from
one or more of the external devices 220 to the computer device 206. This information
may include requests from the computer device 206 to one or more of the external
devices 220 for the one or more external devices 220 to provide external sensor data to

the computer device 206.

[0076] As another example, the network 242 may facilitate information transfer
between the computer device 206, the Emergency Responder or CAD system 218, and
one or more service vehicles and/or other units that may be dispatched to the location of
an incident. The CAD system 218 may be used by the dispatcher 204 to track and
allocate emergency response resources, in the manner discussed in relation to FIG. 1
above. The CAD system 218 may operate in whole or in part on a separate computer in

communication with the computer device 206.

[0077] As another example, the network 242 may facilitate information transfer
between the computer device 206 and the external device database 222. Information that
may be transferred by the external device database 222 to the computer device 206
includes information about the geographic location of one or more of the external
devices 220, information about an association between a person and one or more of the
external devices 220, an external device identifier associated with one or more of the
external devices 220, and information about the type(s), format(s), and/or quality(ies) of

external sensor data that may be provided by one or more of the external devices 220.

[0078] Referring to FIG. 3, an embodiment of a CAD system 300 for use with the

systems disclosed herein is illustrated. The CAD system 300 may include one or more
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CAD servers 302 that are in electrical communication with the computing device 206. A
CAD server 302 may be physically located in a dispatch center 202 or located remotely.
The CAD server 302 may maintain a record of every emergency dispatch that is

supported by the CAD server 302.

[0079] The CAD system 300 may include a radio modem 304, AVL system 306, and/or
a GPS 308 (collectively referred to herein as “vehicle tracker devices”) to wirelessly
communicate with emergency vehicles 310. Although the GPS 308 is shown as a device
separate from the AVL system 306, the AVL system 306 may utilize GPS signals in
operation. One of skill in the art will appreciate that other wireless navigation systems,
such as GLONASS, may also be incorporated into the system 300. The vehicle tracker
devices are capable of receiving vehicle location information and determining the
geographic location of emergency vehicles 310. The vehicle tracker devices may
communicate with the emergency vehicles 310 through use of SMS, GPRS, satellite

radio, terrestrial radio, and the like.

[0080] The CAD server 302 may include a vehicle tracking system 312 which includes
software functionality to utilize vehicle location information and tracks all emergency
response vehicles 310 communicating with the CAD server 302. The vehicle tracking
system 312 may generate a comprehensive view of emergency vehicle locations. The
vehicle tracking system 312 may generate a graphical user interface to display

emergency vehicle locations.

[0081] Each emergency response vehicle 310 includes a vehicle computer 314 that
wirelessly communicates with a vehicle tracker device. In one embodiment, the vehicle
computer 314 may include a mobile data terminal or mobile digital computer to enable
communication with the CAD server 302. A vehicle computer 314 may include a
ruggedized laptop computer or tablet with a Wide-Area Wireless [P communication
device and/or a radio interface. A vehicle computer 314 may be a dumb termival,
customized computer, general purpose computer and the like. As can be appreciated, the
vehicle computer 314 may be anchored to the vehicle 310 for security and safety. The
vehicle computer 314 may include one or more peripheral devices or built-in
configuration for SMS, WAN, WLAN, GPS, and/or radio communication.

[0082] Monitoring the location, current dispatch assignments, equipment, and personnel
of emergency response vehicles 310 informs the CAD server 302 and dispatch center

202 which vehicles 310 are available, suitably equipped, and in proximity to the
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emergency based on priority. An high priority emergency may require the closest
suitable emergency response vehicle 310. A low priority emergency may allow for
suitable emergency response vehicles that are farther away. Further, the priority may
determine whether the emergency response vehicle proceeds with normal traffic or
lights-and-siren. Conventionally, an emergency response vehicle 310 may be selected
based on availability and proximity, but not based on a determinant code generated from,
at least in part, external sensor data. The determinant code, as disclosed herein, confirms
the type of emergency and the priority so that a suitable emergency response vehicle 310
is selected. Thus, an appropriate emergency response vehicle 310 with the right
equipment, trained personnel, and suitable distance may be selected. Further, the
emergency response vehicle 310 selection is automated to thereby reduce human error,
reduce dispatch time, and reduce stress on the dispatcher. Increasing dispatch time by
even mere moments can mean the difference between life and death. Quickly and
accurately generating a determinant code from external sensor data provides a significant

improvement to conventional systems.

[0083] FIG. 4 illustrates a user interface 400 of a case entry protocol of an emergency
dispatch protocol, according to an embodiment. The emergency dispatch protocol may
be, for example, the emergency dispatch protocol 210. The user interface 400 may
correspond to the case entry protocol 236 of FIG. 2. The user interface 400 may operate
on a computing device of a dispatch center (e.g., the computing device 206 of the
dispatch center 202). The user interface 400 includes a location field 402, a phone
number field 404, an emergency description field 406, an external device identifier field
408, and a sensor search button 410. The user interface 400 may be used by a dispatcher
of a dispatch center (e.g., the dispatcher 204 of the dispatch center 202) when
communicating with an information provider (e.g., the information provider 214).

[0084] The location field 402 may be filled manually by a dispatcher 204. A dispatcher
204 may ask an information provider 214 about their current location. Alternatively, the
dispatcher 204 may ask an information provider 214 to provide the location of the
emergency being reported by the information provider 214. In either case, the dispatcher
204 may then enter this information into the user interface 400 (for example, by using an
input device (e.g., input device 228)).

[0085] The location field 402 may instead be automatically filled during the call (or

other communication) with the information provider 214. For example, the call (or other
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communication) may arrive at the dispatch center 102 along with location information
(e.g., GPS data that arrives with a communication from a smartphone). The location
information may be automatically populated into the location field 402. A dispatcher
204 using user interface 400 may have the ability to override this data using an input
device (e.g., in the event that the information is incorrect or the information provider 214

is reporting a location that is different than the automatically received information).

[0086] The location field 402 may accept location information in the form of text. The
text may reflect, for example, GPS coordinates, a street address, or any other appropriate
form of identifying a location. The computing device operating user interface 400 (or
another computing device in network communication with such computer device) may
be able to analyze this text and identify a location consistent with a common location
scheme, as needed (e.g., to provide common location information to devices in

communication with the computing device 206 of the dispatch center 202).

[0087] The phone number field 404 may be filled manually by a dispatcher 204 in
response to inquiry of the information provider 214. Alternatively, the phone number
field 404 may be automatically filled during the communication with the information
provider 214 with information that arrives at the dispatch center 202 automatically along

with the communication.

[0088] The chief complaint field 406 may be entered manually by the dispatcher 204 in
response to inquiry of the information provider 214. One aim of the case entry protocol
236 may be to obtain sufficient information from the caller to permit identification by
the dispatcher 204 of the chief complaint of the information provider 214. As part of the
case entry protocol 236, the dispatcher 204 may ask the information provider 214 for a
description of the incident, and may then fill the chief complaint field 406 with an
indication of a corresponding chief complaint that best represents such description. The
indication of the chief complaint may be, e.g., text based, such as “PERSON
COLLAPSED,” “BURGLARY IN PROGRESS” or “STRUCTURE ON FIRE.” In some
embodiments, the indication of the chief complaint may be a number that is assigned to
(and known by the dispatcher and/or the computing device to be assigned to) a certain
chief complaint corresponding to these or other ideas. The chief complaint (as reflected
by the contents of the chief complaint field 406) may be used by the computing device
206 to determine, for example, which particular embodiment (of multiple possible

embodiments) of an interrogation protocol (e.g., a particular embodiment of the
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interrogation protocol 234) should be used as the emergency dispatch protocol 210
proceeds. The specific embodiment of the interrogation protocol 234 selected may be
selected because it includes pre-programmed inquiries (described below) that are related

to the chief complaint indicated by the contents of the chief complaint field 406.

[0089] Alternatively, the chief complaint field 406 may be populated automatically by
the interrogation protocol 234 based on answers to the pre-programmed inquiries. The
chief complaint may also be populated automatically based on answers to the pre-
programmed inquiries and the external sensor data. The chief complaint may also be
referred to as an emergency and the emergency may be determined in the same manner
as the chief complaint. Thus, a chief complaint or emergency may be manually entered
or manually selected by a dispatcher 204 based on the dispatcher 204 receiving answers
to pre-programmed inquiries. The dispatcher 204 may also view external sensor data in
deciding the chief complaint or emergency. The chief complaint or emergency may also
be automatically selected by the interrogation protocol 234 and/or the sensor data engine
240 based on the received answers to the pre-programmed inquiries, the external sensor

data, or both.

[0090] The external device identifier field 408 may be filled automatically during a
communication with the information provider 214 with information that arrives at the
dispatch center 202 along with the communication. The contents of the external device
identifier field 408 may include an external device identifier (as described below) for the

device that is being used to communicate with the dispatcher 204.

[0091] The sensor search button 410 may be used to immediately pull up a GUI of a
sensor data engine (e.g., the sensor data engine 240). Alternatively, as described below,
the sensor search button 410 may cause a sensor data engine 240 to run in the
background automatically without GUI interaction with the dispatcher 204. The

operation of a sensor data engine 240 will be described in more detail below.

[0092] FIGS. SA-5E illustrate various screens of a user interface 500 of an
interrogation protocol of an emergency dispatch protocol, according to an embodiment.
The emergency dispatch protocol may be, for example, the emergency dispatch protocol
210. The user interface 500 may correspond to the interrogation protocol 234 of FIG. 2.
The user interface 500 may operate on a computing device of a dispatch center (e.g., the
computing device 206 of the dispatch center 202). The user interface 500 may be used
by a dispatcher of a dispatch center (e.g., the dispatcher 204 of the dispatch center 202)
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when communicating with an information provider (e.g., the information provider 214).
As will be described, each screen of the user interface 500 may include a sensor search
button 512, which may be used to immediately pull up a GUI of a sensor data engine
(e.g., the sensor data engine 240). Alternatively, as described below, the sensor search
button 512 may case a sensor data engine 240 to run in the background automatically
without GUI interaction with the dispatcher 204. The operation of a sensor data engine

240 will be described in more detail below.

[0093] In FIG. 5A, the user interface 500 prompts the dispatcher 204 to receive the
main problem or incident type by conveying the pre-programmed inquiry “Describe the
situation” 501 to the information provider 214 and receiving a corresponding

response. The user interface 500 may provide a list 502 that includes problem categories
such as “Injuries (TRAUMA),” “Bleeding (TRAUMA),” “MEDICAL,” “Bleeding (non-
traumatic),” “Traffic/Transportation incident,” “EXCITED DELIRIUM,” “Tasered,” or
“Unknown.” Each of these problem categories may have been placed in the list 502 of
the user interface 500 of the interrogation protocol 234 because of initial information
provided in an emergency description field of a GUI of a case entry protocol (e.g., the
chief complaint or emergency description field 406 of the user interface 400).
Accordingly, the specific selection and arrangement of the categories as shown in the list
502 at this stage are given by way of example and not by way of limitation. Other lists
with categories or items other than what has been expressly presented herein (e.g., that
are related to an entirely different type of emergency other than injury to a person) are
contemplated. The categories found in the list 502 may correspond to initial information
indicating that the information provider 214 is reporting that they have come across a

victim 212 who has apparently collapsed.

[0094] The dispatcher 204 may highlight and select any one of the problem categories
found in the list 502. This selection may be based on information acquired from
interrogating the information provider 214 that is communicating with the dispatcher
204. In FIG. 5A, the problem category selected is “Injuries (TRAUMA).”

[0095] FIG. 5A shows an embodiment of the contents of the “Additional Information”
field 504. The “Additional Information” field 504 may contain information to help the
dispatcher 204 appropriately respond to queries that may be presented by the user
interface 500. The “Additional Information” field 504 may be displayed by default prior
to the selection of, for example, the problem category by the dispatcher 204 (or by
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default prior to input by the dispatcher 204). Alternatively, the dispatcher 204 may have
previously selected the associated “Additional Information” tab 506 in order to display
the “Additional Information” field 504. This screen of the user interface 500 may
further include a sensor search button 512, which may be used to immediately activate a

GUI of a sensor data engine (e.g., the sensor data engine 240).

[0096] In FIG. 5B, the user interface 500 modifies the list 502 to prompt the dispatcher
204 to receive the type of injuries/incident by conveying the pre-programmed inquiry
“Type/location of injuries” 503 to the information provider 214 and receiving a
corresponding response. The list 502 may provide an option to select “NOT
DANGEROUS body area,” “POSSIBLY DANGEROUS body area,” “Chest,” “Neck,”
“Head,” “Fall (ground level),” “Minor hemorrhage,” “Minor injuries,” or “Critical
injuries.” As indicated, “POSSIBLY DANGEROUS body area” is selected by the
dispatcher 204. This selection may be based on information acquired from interrogating

the information provider 214 that is communicating with the dispatcher 204.

[0097] FIG. 5B shows an embodiment of a “Question Answers” field 508. The
“Question Answers” field 508 may be displayed automatically in response to the
selection of the main problem category (or other selections described herein) by the
dispatcher 204, as described relative to FIG. SA above. Alternatively, the dispatcher 204
may have selected the associated “Question Answers” tab 510 in order to display the
“Question Answers” field 508. The “Question Answers” field 508 is updated with the
answer to the previous prompt as the interrogation protocol 234 proceeds. This screen of

the user interface 500 may further include the sensor search button 512.

[0098] In FIG. 5C, the user interface 500 prompts the dispatcher 204 to determine
whether the victim 212 is completely alert by conveying the pre-programmed inquiry “Is
he completely alert (responding appropriately)?” 505 to the information provider 214
and receiving a corresponding response. The list 502 may provide an option to select
“Yes,” “No,” or “Unknown.” As indicated, “Yes” is selected. This selection may be
based on information acquired from interrogating the information provider 214 that is
communicating with the dispatcher 204. The user interface 500 may provide a
“Question Answers” field 508 to list previously entered answers. This provides a visual
indicator to the dispatcher 204 and will be saved as a record. As indicated, the problem
category is “injuries (TRAUMA)” and the information provider reports that the injury is
to a “POSSIBLY DANGEROUS body area.” As shown, the “Question Answers” field
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508 is updated with the answer to the previous prompt as the interrogation protocol 234
proceeds. This screen of the user interface 500 may further include the sensor search
button 512.

[0099] In FIG. 5D, the user interface 500 prompts the dispatcher 204 to determine
whether the victim 212 is having difficulty breathing by conveying the pre-programmed
inquiry “Is he having any difficulty breathing?” 507 to the information provider 214 and
receiving a corresponding response. The list 502 may provide an option to select “No,”
“Yes,” or “Unknown.” As indicated, “Yes” is selected. This selection may be based on
information acquired from interrogating the information provider 214 that is
communicating with the dispatcher 204. As shown, the “Question Answers” field 508 is
updated with the answer to the previous prompt as the interrogation protocol 234
proceeds. This screen of the user interface 500 may further include the sensor search

button 512.

[0100] In FIG. 5E, the user interface 500 prompts the dispatcher to determine whether
the victim 212 is seriously bleeding by conveying the pre-programmed inquiry “Is there
any SERIOUS bleeding (spurting or pouring)?” 509 to the information provider 214 and
receiving a corresponding response. The user interface 500 may provide an option to
select “No bleeding now,” “Yes, SERIOUS,” “Unknown,” or “Bleeding, not

serious.” As indicated, “No bleeding now” is selected. This selection may be based on
information acquired from interrogating the information provider 214 that is
communicating with the dispatcher 204. As shown, the “Question Answers” field 508 is
updated with the answer to the previous prompt as the interrogation protocol 234
proceeds. This screen of the user interface 500 may further include the sensor search

button 512.

[0101] FIGS. 6A-6D illustrate various screens of a user interface 600 corresponding to
a sensor data engine of an emergency dispatch protocol, according to an embodiment.
The emergency dispatch protocol may be, for example, the emergency dispatch protocol
210. The user interface 600 may correspond to the sensor data engine 240 of FIG. 2.
The user interface 600 may operate on a computing device of a dispatch center (e.g., the
computing device 206 of the dispatch center 202). The user interface 600 may be used
by a dispatcher of a dispatch center (e.g., the dispatcher 204 of the dispatch center 202)
when communicating with an information provider (e.g., the information provider 214).

The user interface 600 may have been invoked during any other portion of the
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emergency dispatch protocol 210 (e.g., automatically, or in response to the dispatcher
204 using a sensor search button associated with another part of the emergency dispatch

protocol 210).

[0102] While the processes shown in FIGS. 6 A-6D will be shown in the context of the
GUTI user interface 600, it should be understood that (as discussed below) these processes
may each instead be automatically performed by an appropriately programmed
computing device 206 of a dispatch center 202. In these cases, it may be that the user
interface 600 is not used by the computing device 206 and/or presented to the dispatcher
204 and that the processes of the sensor data engine 240 as described in relation to FIGS.
6A-6D are performed in the background for the dispatcher 204 when the sensor data
engine 240 runs. This may allow the dispatcher 204 to continue to, for example, receive
answers to pre-programmed inquiries of an interrogation protocol (e.g., the interrogation
protocol 234) at the same time the system is automatically performing the processes
corresponding to a sensor data engine 240 (e.g., receiving sensor data, calculating data
values, etc., as discussed below). In some embodiments, the sensor data engine 240 may
run automatically and/or in the background upon receipt of a location and/or
identification data from the phone 238 of the information provider 214, as will be

described in further detail below.

[0103] The user interface 600 may include a location field 602, a location search button
604, a name/user identification field 606, and an identification search button 608. The
user interface 600 may further include a search results field 610, a sensor readings field
612, and an add sensor data button 614. The user interface 600 may further include a
collected results field 616, a chief complaint likelihood field 618, a determinant code

field 620, and a confirm and return button 622.

[0104] In FIG. 6A the location field 602 has been filled with an address. This may
have occurred automatically (e.g., the address may have been retrieved from a case entry
protocol 236 and/or an interrogation protocol 234 of the emergency dispatch protocol
210). Alternatively, the address may have been entered manually by the dispatcher 204.
The address may correspond to a location at or near the location of an emergency, and
may have been provided to the dispatcher 204 by the information provider 214 (or
automatically) as described above. In alternative embodiments, other location
information (e.g., a set of GPS coordinates) may appear in the location field 602 instead

of (or in addition to) an address. Any location information that can be used by a
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computer system to determine a relevant area of the emergency may be used in the
location field 602. The case entry protocol 236 may include a search feature to confirm
the incident address from one or more external devices 220. For example, the incident
address may be received from a smartphone of the information provider 214, a nearby
security sensor, a medical sensor carried by a victim/patient or the information provider
214, a vehicle sensor, and the like. Any one of the external devices 220 may include a

GPS or any other known location service.

[0105] The dispatcher 204 then presses the location search button 604 to perform a
search for devices with external sensors present in one or more external devices 220 that
exist in the area of the identified location (alternatively, this search may occur
automatically). In response, the computing device 206 of the dispatch center 202 may
communicate with an external device database (e.g., the external device database 222 of
FIG. 2) and present this location information to the external device database 222. It may
be that the computing device 206 of the dispatch center 202, the external device database
222, or another computing device 206 (e.g., one accessed via the network 242) may have
previously transformed the location information from the location field 602 to a format
recognizable to the external device database 222. The external device database 222 may
receive this location information and reply with a list of results containing details about
external devices in the area that are capable of providing data to the computing device
206 of the dispatch center 202.

[0106] This list of capable external devices 220 may be presented in the search results
field 610. As shown, results corresponding to external devices 220 in vicinity to the
location are displayed in the search results field 610. A first external device 624 (and/or
any other external device in this list) may be displayed with an external device name
626. The external device name 626 may be a name that was set by a manufacturer,

installer, owner, or user of the external device name 626.

[0107] The first external device 624 (and/or any other external device in this list) may
include an external device sensor list 628. This external device sensor list 628 may
describe the types of sensors and sensor readings that may be provided by the first

external device 624.

[0108] A first external device 624 (and/or any other external device in this list) may
include an external device identifier 630. This external device identifier 630 may be a

unique external device identifier associated with the first external device 624. In the
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example of FIG. 6A, Internet Protocol Version 6 (IPv6) addresses are used as external
device identifiers; however, other examples of external device identifiers (Internet
Protocol Version 4 (IPv4) addresses, Media Access Control (MAC) addresses, etc.) are

also contemplated.

[0109] A result corresponding to the first external device 624 (and/or any other external
device in this list) may include a distance 632 of the first external device 624 from the
location of the emergency/incident. This distance may have been calculated by the
computing device 206 of the dispatch center 202 based on absolute location details about

the external device 624 provided in the response from the external device database 222.

[0110] The dispatcher 204 may select a result corresponding to one of the external
devices 220 displayed in the search results field 610. Alternatively, the computing
device 206 of the dispatch center 202 may be programmed to make a selection of one of
the external devices 220 automatically. The dispatcher 204 and/or the computing device
206 may make a selection of an external device 220 based on the location of the external
device 220 (e.g., an external device 220 that is closest to the location of the emergency).
The dispatcher 204 and/or the computing device 206 may make a selection of an external
device 220 based on the type of external sensor data to be provided by the external
device 220. This decision may be made based on the facts reported by the information
provider 214 (e.g., the selection of an external device 220 that can provide ambient
temperature data may be based on the fact that the information provider 214 has reported
a fire in the area). This decision may be made based on answers to the pre-programmed
inquiries received from the information provider 214 (e.g., the selection of an external
device 220 that can provide respiration data may be based on an answer to a pre-
programmed inquiry that indicates that a victim 212 of an emergency may not be

breathing).

[0111] Asillustrated, a first external device 624 has been selected by the dispatcher (or,
alternatively, has been automatically selected by the computing device 206). Once the
dispatcher 204 and/or the computing device 206 selects the first external device 624, the
computing device 206 of the dispatch center 202 may request sensor data from the
selected external device 624 via the network 242. This request may be facilitated by the
use of the external device identifier 630 of the first external device 624 in the request.
The first external device 624 may then reply with its external sensor data in the manner

described above in relation to FIG. 1. In some embodiments, the first external device
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624 may first require the computing device 206 of the dispatch center 202 to provide
authorization credentials to verify that the request is indeed coming from the dispatch
center 202 (and therefore the external sensor data will presumably be used for legitimate
dispatching purposes).

[0112] Once the external sensor data from the first external device 624 is received, the
sensor readings field 612 may populate with one or more data value(s) associated with
that external sensor data. These data value(s) may be determined directly from external
sensor data in the case that such external sensor data provides information in data value
form. For example, a data value that is a decibel level may be determined directly from

external sensor data that reports audio levels in terms of decibel values.

[0113] In other cases, these data values must be determined from the external sensor
data by analyzing that same external sensor data at the sensor data engine 240 of the
emergency dispatch protocol 210. To do this, the sensor data engine 240 may be
programmed to look for certain relevant facts that may be anticipated to potentially be
shown by external sensor data of a given type. For example, the sensor data engine 240
may be programmed to determine an impact or collision based on the received audio
level including the decibel values. In the embodiment of FIG. 6A, the sensor data engine
240 has analyzed the audio feed data from the first external device 624 and has
determined that there is an impact. A data value and/or an analysis is reported to the

dispatcher 204 in the sensor readings field 612.

[0114] A data value may be a number (a temperature, a number of people, a heart rate,
etc.). Alternatively, a data value may be a binary indication (an indication of whether a

person is breathing, an indication of whether it is raining, etc.).

[0115] The sensor readings field 612 illustrates a data value of 98 decibels and an
analysis that an impact is detected. The dispatcher 204 may review data values and/or
data analyses and select one or more of them to provide to the rest of the emergency
dispatch protocol 210. Alternatively, the computing device 206 may be programmed to
automatically pick out one or more of the data values and analyses to provide to the rest
of the emergency dispatch protocol 210. It is contemplated that in some embodiments,
all of the data values and analyses associated with the external sensor data are selected to

be provided to the rest of the emergency dispatch protocol 210.

[0116] The first external device 624 may also capture video data and, in addition to

audio, list a video data value in the sensor readings field 612. The video data value may
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be listed as “movement detected” or “abrupt movement detected.” In one embodiment,
an icon may be provided next to either video or audio data values, listed in the sensor
readings field 612, which allows a dispatcher 204 to play the corresponding video or
audio data. Alternatively, or in addition, the sensor data engine 240 may make an
analysis of the video and list the analysis in the sensor readings field 612. A video
analysis may list a vehicle or individual collision, or in the given example, that a human
body has collapsed. One skilled in the art will appreciate that video analysis logic is

capable of identifying such events.

[0117] In the example of FIG. 6A, the dispatcher 204 has selected the first data value
634 regarding a detected impact from the first external device 624. The dispatcher 204
then presses the add sensor data button 614, which causes the first data value 634 to be
added to the collected results field 616. Alternatively, the computing device 206 may
add the first data value 634 to the collected results field 616 automatically. As will be
described below, the collected results field 616 may contain one or more such data

values.

[0118] The dispatcher 204 and/or the computing device 206 may then perform another
search using, e.g., the location field 602, the location search button 604, the
identification field 606, and/or the identification search button 608. Alternatively, the
dispatcher 204 may use the confirm and return button 622 to confirm the results in the
collected results field 616 for use with the emergency dispatch protocol 210 and return to
the emergency dispatch protocol 210 when the user interface 600 corresponding to the
sensor data engine 240 was invoked (or the computing device 206 may confirm the

selection(s) in the collected results field 616 automatically).

[0119] The chief complaint likelihood field 618 may present the result of an analysis
performed by the sensor data engine 240 of the likelihood that the chief complaint or
emergency is accurate in light of the data values found in the collected results field 616.
The chief complaint, which may also be referred to as the emergency, may be listed in
the chief complaint field 636 which may be automatically populated from the case entry
of FIG. 4. Alternatively, the chief complaint or emergency may be manually entered or
selected by the dispatcher 204. The independent detection of an impact by the first
external device 624 corroborates the information provided by the information provider
214. In the example of FIG. 6A, the first data value 634 located in the collected results

field 616 indicates that an impact is detected. The sensor data engine 240 may calculate
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that this information is consistent with the chief complaint of “Person Collapsed.” The
sensor data engine 240 accordingly may modify the chief complaint likelihood field 618
to reflect a calculated “LIKELY” likelihood.

[0120] As discussed above, the sensor data engine 240 communicates the sensor data to
the determinant code calculator 216. Accurate calculation of a determinant code,
indicative of emergency type and priority, is a primary purpose of the present disclosure.
Conventionally, a single sensor may generate a signal indicative of a specific emergency.
For example, a dedicated fire alarm generates a fire alarm signal responsive to smoke
and/or heat. A door alarm generates a signal indicative of intrusion. However, a single
alarm is known to generate false alarms and is incapable of establishing an accurate
priority. Multiple sensors generating multiple sensor data allows data compilation, as
discussed herein, to accurately calculate a specific determinant code and associated
emergency type and priority. In this way, multiple data points from multiple sources

improve the accuracy and reliability of an emergency priority.

[0121] The determinant code field 620 displays a determinant code, in this case B-2. In
the given example, a medical emergency of a moderately high priority is determined.
The determinant code, representative of a type of emergency and emergency priority, is
the result of an analysis performed by the determinant code calculator 216 based on the

external sensor data.

[0122] As will be described below, it is possible that any number of data values
associated with any variety of sensors may appear in the collected results field 616. In
some cases, it may be that some or all of the data values may be consistent with the
determinant code, emergency type, priority level, or chief complaint. These data values
may be used to weigh in favor of finding a higher likelihood that the determinant code,
emergency type, priority level, and/or chief complaint is accurate. For example, in a
case where the determinant code, emergency type, priority level, and/or chief complaint
indicates that there has been an earthquake, and one or more data values in the collected
results field 616 report recent seismic activity of magnitude 8, the chief complaint
likelihood field 618 may return a value of “LIKELY” or “HIGHLY LIKELY” (due to the

fact that the chief complaint is corroborated by the one or more data values).
[0123] In some cases, it may be that some data values may be inconsistent with the
determinant code, emergency type, priority level, and/or chief complaint. These data

values may be used to weigh against the likelihood that the determinant code, emergency
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type, priority level and/or chief complaint is accurate. For example, in a case where the
determinant code, emergency type, priority level, and/or chief complaint indicates that
there has been a fire, but one or more data values in the collected results field 616 report
temperatures between 68 and 75 degrees in all buildings near the information provider
214, the chief complaint likelihood field 618 may return a value of “UNLIKELY”
likelihood or “HIGHLY UNLIKELY” likelihood (due to the fact that the chief complaint

is not corroborated by the one or more data values).

[0124] In some cases, it may be that not every data value in the collected results field
616 is relevant to a determination about the likelihood of the determinant code,
emergency type, and/or chief complaint. These may be ignored when calculating the
likelihood of the determinant code, emergency type, and/or chief complaint. In cases
where there are no data values in the collected results field 616 that are relevant to a
determination about the likelihood of the determinant code, emergency type, priority
level, and/or chief complaint, the likelihood value in the chief complaint likelihood field

618 may return a value of “UNKNOWN?” likelihood.

[0125] In some cases, it may be that multiple data values in the collected results field
616 are equally (and oppositely) weighted in relation to the determinant code, emergency
type, and/or chief complaint. In these cases, the data values may “cancel” each other out
and the chief complaint likelihood field 618 may return a value of “UNKNOWN.”

[0126] In some cases, the sensor data engine 240 runs prior to a determination of the
determinant code, emergency type, priority level, and/or chief complaint. In these cases,
it may be that a likelihood is not calculated, and the likelihood value in the chief
complaint likelihood field 618 may return a value of “UNKNOWN?” likelihood. In these
cases, it may be that the likelihood value in the chief complaint likelihood field 618 may
be updated by the sensor data engine (either manually or automatically) at any later time

if/when a chief complaint is determined.

[0127] In FIG. 6B the identification field 606 has been filled with a username. This
may have occurred automatically (e.g., the username may have been retrieved from a
device that made the phone call to the dispatch center 202). Alternatively, the username
may have been entered manually by the dispatcher 204 in response to information
provided by the information provider 214. The username may be associated with the
device that made the phone call to the dispatch center 202. Alternatively, the username

may be associated with another device, such username having been discovered by the



WO 2022/226543 PCT/US2022/071884

device that made the phone call to the dispatch center via, for example, Bluetooth and/or
NFC communications. The username may correspond to a victim 212 who is a victim of
an accident, who may or may not be the information provider 214. Alternatively, the
username may correspond to a person who is not a victim but who is an information

provider 214.

[0128] The dispatcher 204 presses the identification search button 608 to perform a
search for external devices 220 with external sensors that are associated with the given
username (or this search may occur automatically). In response, the computing device
206 of the dispatch center 202 may communicate with an external device database (e.g.,
the external device database 222 of FIG. 2) and present this username information to the
external device database 222. The external device database 222 may have access to
information regarding the external device identifiers of devices associated with a given
username. The external device database 222 may receive this username information and
reply with a list of external devices 220 associated with that username information that

are capable of providing data to the computing device 206 of the dispatch center 202.

[0129] The list of capable external devices may be presented in the search results field
610. The search results field 610 may also list external devices previously selected, such
as that in FIG. 6A. As illustrated in FIG. 6B, a second external device 638 has been
selected by the dispatcher 204. Alternatively, the computing device 206 of the dispatch
center 202 may be programmed to make a selection of one of the external devices 220
automatically. As shown, a result corresponding to the second external device 638 may
have an external device name 640, an external device sensor list 642, an external device

identifier 644, and a distance 646, similar to the description of FIG. 6A.

[0130] Once the dispatcher 204 selects the second external device 638 (as illustrated or,
alternatively, once the second external device 638 is automatically selected by the
computing device), the computing device 206 of the dispatch center 202 may request
sensor data from the second external device 638 via the network 242 and receive external

sensor data in reply, in the manner described above.

[0131] Once the external sensor data from the second external device 638 is received,
the sensor readings field 612 may populate with data values associated with that external
sensor data. In the given example, the second external device 638 includes physiological
sensors to measure vitals of a human body. As before, these data values may be

determined directly from external sensor data that was provided as a value in the external
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sensor data. For example, a data value that is breaths-per-minute may be determined
directly from external sensor data that reports breathing data in terms of breaths per

minute.

[0132] In other cases, these data values must be determined from the external sensor
data by analyzing that same external sensor data at the sensor data engine of the
emergency dispatch protocol 210. To do this, the sensor data engine 240 may be
programmed to analyze raw external sensor data and convert it to a data value. For
example, the sensor data engine 240 may be programmed to receive a signal from an
external data sensor corresponding to a single detected heartbeat of a person wearing the
sensor of an external device 220. In the embodiment of FIG. 6B, the sensor data engine
240 has analyzed this type of heartbeat data from the second external device 638 and has
determined that the current heart rate is 22 beats per minute (BPM). This piece of
information is reported as a data value to the dispatcher 204 in the sensor readings field

612.

[0133] The dispatcher 204 may review these data values and select one or more of them
to provide to the rest of the emergency dispatch protocol 210. Alternatively, the
computing device 206 may be programmed to automatically pick out one or more of
these data values to provide to the rest of the emergency dispatch protocol 210. It is
contemplated that in some embodiments, all of the data values associated with the
external sensor data are selected to be provided to the rest of the emergency dispatch
protocol 210. In the example of FIG. 6B, the dispatcher 204 has selected a second data
value 648 regarding the breaths per minute as determined from the external data received

from the second external device 638.

[0134] The dispatcher 204 then presses the add sensor data button 622, which causes
the second data value 648 to be added to the collected results field 616. Alternatively,
the computing device 206 may add the second data value 648 to the collected results
field 616 automatically. As illustrated, the collected results field 616 contains both the
second data value 648 and the first data value 634, which remained in the collected

results field 616 after the activities described in relation to FIG. 6A.

[0135] In the example of FIG. 6B, the first data value 634 located in the collected
results field 616 indicates that an impact is detected, and the second data value 648

located in the collected results field 616 indicates a reading of zero breaths per minute.

(%)
(%)
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The determinant code calculator may modify the determinant code list in the determinant

code field 620 to indicate the existence of a specific medical emergency.

[0136] The impact and breathe rate is used by the determinant code calculator to
confirm the accuracy of the determinant code of A-1 in the determinant code field 620.
The sensor data engine 240 further determines that this information is consistent with the
chief complaint of “PERSON COLLAPSED.” The sensor data engine 240 accordingly
may modify the chief complaint likelihood field 618 to reflect a “HIGHLY LIKELY”
likelihood. The use of the “HIGHLY LIKELY” likelihood may reflect the fact that there

are multiple data values consistent with the chief complaint.

[0137] FIG. 6B includes a personal data field 650. The personal data field 650 may
have appeared in the user interface 600 in response to the fact that the second external
device 638 has indicated to the sensor data engine 240 that personal information is
available. The personal data field 650 may include one or more pieces of user data such
as name, known allergies, known medical conditions, etc. The dispatcher 204 may click
the personal information checkbox 652 if they desire to provide this information to the
rest of the emergency dispatch protocol 210 (alternatively, the computing device 206
may determine to provide this information to the rest of the emergency dispatch protocol
210). This information may then be used to, e.g., inform and/or tailor instructions for
personnel responding to an emergency that is a medical emergency involving the person,
as described below. The dispatcher 204 (or alternatively, the computing device 206)
may choose not to provide this information to the rest of the emergency dispatch
protocol 210 if it is not relevant (e.g., if the emergency being reported is not a medical

emergency of such user).

[0138] The dispatcher 204 and/or the computing device 206 may then perform another
search using, e.g., the location field 602, the location search button 604, the
identification field 606, and/or the identification search button 608. Alternatively, the
dispatcher 204 may use the confirm and return button 622 to confirm the results in the
collected results field 616 for use with the emergency dispatch protocol 210 and return to
where they left off in the emergency dispatch protocol 210 when the user interface 600
corresponding to the sensor data engine 240 was invoked (or the computing device 206

may confirm the selection(s) in the collected results field 616 automatically).

[0139] FIG. 6C illustrates that in some embodiments, it may be possible to use the

external sensor data collected from two or more external sensors to determine a single
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data value for use in the emergency dispatch protocol 210. In the example of FIG. 6C,
the process of FIG. 6A has been followed up to the filling of the search results field 610.
In FIG. 6C, the search results field 610 also shows a third external device 654. The
dispatcher 204 (or alternatively, the computing device 206) has recognized that both the
first external device 624 and the third external device 654 are capable of providing audio
data, and has selected both of these external devices 624, 654. The sensor readings field
612 then fills with both the first data value 634 (corresponding to the first external
device 624) and the third data value 656 (calculated using data from the third external
device 654). It may be that the dispatcher 204 and/or the computing device 206 select
both of the first data value 634 and the third data value 656. The data values 634, 656
are both weighted and produced a result which is listed in the collected results field 616.
The data values 634, 656 may confirm a result or the sensor data engine 240 may be
programmed to resolve the difference between the two separate data values (e.g., by
finding the average value) and move forward with that value. It is anticipated that 2, 3,
5, 19, or any other number of data values from any number of external devices 220 may

be consolidated into a single data value in this way.

[0140] In the example of FIG. 6C, the consolidated data value 658 located in the
collected results field 616 indicates that an impact is detected. The determinant code
calculator may determine that the determinant code displayed in the determinant code
field 620 is accurate or may modify the determinant code. The sensor data engine 240
determines that this information is consistent with the chief complaint of “Person
Collapsed.” The sensor data engine 240 accordingly may modify the chief complaint
likelihood field 618 to reflect a “HIGHLY LIKELY” likelihood. The use of the
“HIGHLY LIKELY” likelihood may reflect the fact that there are multiple data values
consistent with the chief complaint (even though they are represented by only a single

consolidated value).

[0141] FIG. 6D illustrates an alternative embodiment wherein the computing device
206 and the sensor data engine 240 operate to receive and process external device data
and generate a confirmation without dispatcher 204 input. The determinant code
calculator 216 also utilizes the eternal device data to confirm or modify the determinant
code shown in the determinant code field 620. The user interface 680 includes many of
the same fields previously discussed in reference to FIGS. 6A-6C, however dispatcher

selection and input of detected external devices 220 and sensor data are not needed as
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the computing device 206 processes the external device data automatically. The user
interface 680 may include a location field 602, an identification field 606, a search
results field 610, a sensor readings field 612, a collected results field 616, a chief
complaint likelihood field 618, a determinant code field 620, a chief complaint field 636,
and a personal data field 650. The location field 602 and identification field 606 are
populated automatically from sensor data and/or from the user interfaces 300, 400.
Accordingly, the location search button 604 and identification search button 608 are not

needed.

[0142] The sensor data engine 240 automatically identifies external devices 220 in the
vicinity of the incident and populates the search results field 610. The external device
information displayed in the search results field may be similar to or the same as that
previously discussed. The dispatcher 204 does not select an external device 220. Thus,
the external device 220 selection may be based on vicinity and whether the device is
currently receiving relevant data. The sensor data engine 240 automatically lists the
sensor data in the sensor readings field 612. The sensor data engine 240 then lists the
collected results in the collected results field 616. As in previous embodiments, the
chief complaint likelihood field 618 may indicate the likelihood of the chief complaint or
emergency being confirmed. The determinant code field 620 may indicate a specific
determinant code for emergency dispatch. The fields 610, 612, 616 may be provided in
order to display the information to a dispatcher 204 or the fields 610, 612, 616 may be
eliminated in part or in whole. Indeed, too much displayed information may be
overwhelming to a dispatcher 204 and the dispatcher 204 may simply be provided with
the results of a determinant code and a likelihood of the chief complaint or emergency
being confirmed. In some embodiments, the chief complaint likelihood field 618 may
also be eliminated as the emergency dispatch primarily relies on a determinant code. An
accurate determinant code inherently reflects the likelihood of a chief complaint or
emergency. Thus, the embodiment of FIG. 6D may provide for dispatcher interrogation
of an information provider 214, but all external sensor data compilation and calculated

results are performed automatically, without user intervention.

[0143] The personal information field 650 may be populated with information from a
medical file that may be accessible to the computing device 206. The medical file may
be resident on a portable electronic device carried by the victim or on an external

database. In one embodiment, the personal information may be used by the sensor data
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engine 240 to determine the likelihood of a chief complaint or emergency. Thus, if the
victim has a condition that renders the victim susceptible to falls, an increased
probability of a fall is included when an impact is detected. As can be appreciated,
access to the medical file is in compliance with governing regulations for patient
privacy. The personal information may be sent automatically to emergency responders

in conjunction with the emergency dispatch.

[0144] As disclosed herein, the computing device 206, and more specifically the sensor
data engine 240, gathers multiple data sets from external devices 220 to arrive at a
determinant code. The data sets may represent different types of received data. The
determinant code expresses priority and a type of an emergency and is therefore
distinguished from a generic alarm. As can be appreciated, the various data sets and
determinant code provide a more sophisticated and reliable system than a conventional

fire alarm that generates a generic alarm when a single metric threshold is reached.

[0145] FIG. 7 illustrates a user interface 700 corresponding to a determinant code
calculator of an emergency dispatch protocol, according to an embodiment. The
emergency dispatch protocol may be, for example, the emergency dispatch protocol 210.
The user interface 700 may correspond to the determinant code calculator 216 of FIG. 2.
The user interface 700 may operate on a computing device of a dispatch center (e.g., the
computing device 206 of the dispatch center 202). The user interface 700 may be used
by a dispatcher of a dispatch center (e.g., the dispatcher 204 of the dispatch center 202)

when communicating with an information provider (e.g., the information provider 214).

[0146] The user interface 700 provides a summary field 702 that lists the answers to the
pre-programmed inquiries as received by the dispatcher 204 (e.g., during the

interrogation protocol 234).

[0147] The user interface 700 further provides a sensor data field 704 that displays the
data values collected by the sensor data engine, in the manner described above in

relation to FIGS. 6A-6D.

[0148] The user interface 700 further provides a send field 706 to send a determinant
code to, for example, a CAD system, and a determinants field 708 which displays
various determinant codes. The determinants field 708 lists various medical
emergencies. Thus, the determinant code may indicate priority and a type of emergency,
such as a medical emergency in the illustrated example. The determinant code is

generated by a determinant code calculator 216 based on the answers to the pre-
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programmed inquiries, shown in the summary field 702 and the sensor data displayed in
the sensor data field 704. Thus, in the given embodiment, the determinant code
calculator 216 relies on both the responses by a caller and the external sensor data. The
external sensor data used by the determinant code calculator 216 is listed in the sensor
data field 704. The sensor data field 704 indicates that a victim is not breathing and this
data may be received from a portable electronic device, such as a smartphone,
smartwatch, or the like, carried by the victim. The sensor data field 704 also indicates
that 33 people are in the area and this data may be received from a surveillance camera

or the like.

[0149] The user interface 700 may further provide a chief complaint field 710. This
field may present a deduced chief complaint in view of the data values found in the
sensor data field 704. This likelihood may be/have been calculated by a sensor data

engine (e.g., the sensor data engine 240), as described above.

[0150] In some embodiments, the likelihood of the chief complaint listed in field 710
(e.g., as calculated by the sensor data engine 240) may be used by the determinant code
calculator 216 in determining a type of the emergency and/or a priority of a response. In
some cases, if the likelihood of the chief complaint is “HIGHLY LIKELY” and/or
“LIKELY,” a type of the emergency and/or priority of the response that is consistent
with the chief complaint and/or the answers to the pre-programmed inquiries from the
summary field 702 may be determined. This may be because the likelihood of the chief
complaint means that the dispatcher 204 can be confident that an emergency
corresponding to the chief complaint is really occurring and/or that the embodiment of
the interrogation protocol 234 used based on that chief complaint has, in all probability,

gathered relevant information about the emergency.

[0151] Alternatively, if the likelihood of the chief complaint is “UNLIKELY” and/or
“VERY UNLIKELY,” a different type of emergency and/or priority of response (other
than the type of emergency and/or priority of response that would be used based only on
the chief complaint and/or the answers to the pre-programmed inquiries from the
summary field 702) may be determined by the determinant code calculator 216. Once
the potential unlikelihood of the chief complaint is established, the determinant code
calculator 216 may analyze specific data values in the sensor data field 704 in order to

determine a type of the emergency and/or priority of the response.
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[0152] In some instances, the calculated likelihood of the chief complaint may mean
that there is low confidence that the embodiment of the interrogation protocol 234 used
has gathered relevant information about an emergency. For example, in a case where the
chief complaint indicates that a person has a broken bone, but one or more data values in
the sensor data field 704 report zero breaths per minute, the chief complaint likelihood
field 710 may contain a value of “VERY UNLIKELY” (due to the fact that the chief
complaint does not reflect any issues with breathing, which is more serious than a simple
broken bone). In this case, the determinant code calculator 216 may determine the type
of the emergency to be different and/or the priority of the response to be higher than it
would otherwise be because of the data value from the sensor data field 704 that

indicates that the person is not currently breathing.

[0153] In some instances, the calculated likelihood of the chief complaint may mean
that there is low confidence that an emergency is actually occurring. For example, in a
case where the chief complaint indicates that a person is viewing a riot in progress at a
given location, but one or more data values in the sensor data field 704 report zero
people at the relevant location, the chief complaint likelihood field 710 may contain a
value of “VERY UNLIKELY” (due to the fact that the data values in the sensor data
field 704 contradict the chief complaint). In this case, the determinant code calculator
216 may determine the type of the emergency to be different and/or the priority of the
response to be lower than it would otherwise be because of the data value(s) in

affirmative contradiction with the chief complaint.

[0154] In some instances, if the likelihood of the chief complaint is “UNKNOWN?”
(e.g., in cases where a chief complaint was never established or the collected data values
were not useful to make a determination one way or the other), the determinant code
calculator 216 may take into account only the answers to the pre-programmed inquiries
from the summary field 702 in order to make a determination of a type of the emergency

and/or a priority of a response.

[0155] After processing this information as described above, the determinant code
calculator 216 generates a determinant code that indicates the priority of the response to
the emergency and/or the type of the emergency. As can be expected, the data indicating
that the victim is not breathing, sensor data field 704, will elevate the urgency and
priority of the determinant code. Typically, a victim who is not breathing will take a

determinant code to its highest level. Further, a crowd or numerous bystanders may also
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elevate a determinant code. In the given example, the sensor data field 704 indicates that

there are 33 people nearby which may actually reduce the priority of the emergency.

[0156] The determinant codes may include priority values which may range, for
example, from DELTA, for generally very serious emergencies, to ALPHA, for generally
less serious emergencies (e.g., ALPHA—A, BRAVO—B, CHARLIE—C, and DELTA—
D).

[0157] The determinant codes may include one or more type values which indicate the
type of the emergency and which may be, for example, one or more numbers within a

given range which are provided in the determinant code.

[0158] The determinant code may be provided to a CAD system (e.g., the CAD system
218) for processing. As shown in the send field 706, the user interface 700 lists the
determinant code as 38-D-7. The dispatcher 204 may then click the send field 706,
which acts as a confirmation to generate an emergency response. The computing device
206 of the emergency response system (e.g., the emergency response system 200) may
then send the determinant code to the CAD system 218 to generate an emergency
dispatch response according to the priority value and/or the type value found in the
determinant code. In other words, when the determinant code is received by the CAD
system 218, the response configuration (e.g., the vehicles, equipment, and personnel
involved and/or the mode of response) may be dispatched as corresponding to the one or

both of a priority value and/or a type value found in the determinant code.

[0159] As many reported incidents differ in their risks to life and/or property,
emergency responses may be prioritized by the CAD system 218 according to need and
available resources. Reported emergencies of a higher priority may accordingly be
assigned a more immediate evaluation and response by the CAD system 218. If the
emergency is of a low priority, then a lights-and-siren response may not be needed and
may not be used, thereby increasing the safety of all those on the road and in the
emergency vehicles. If the emergency dispatch protocol 210 determines that the
emergency is not urgent and/or is not an event that merits an emergency response, a
request may be sent to a non-emergency provider instead of dispatching an emergency

response vehicle.

[0160] While many emergencies are not urgent, all responses can benefit from
evaluation and the appropriate provision of post-dispatch or pre-arrival instructions. In

some embodiments, prior to the arrival of the response, the emergency dispatch protocol
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210 may provide instructions that are appropriate to instruct an information provider
(e.g., the information provider 214) as to how they should respond to the emergency
prior to the arrival of a dispatched response, such as to monitor the physical condition of
a victim (e.g., the victim 212), to monitor the mental condition of a victim, to monitor
any property damage that continues to occur, to stay on the line to be able to provide
updates, etc. These instructions may be delivered from the dispatcher 204 to the
information provider 214 using any of the communication methods (phone call, text

message, etc.) described above.

[0161] In some embodiments, prior to the arrival of the response, the emergency
dispatch protocol 210 may provide instructions that are appropriate to instruct the
personnel that are part of the dispatched response on how to appropriately respond to the
emergency. These instructions may be generated by the personnel instructions engine
217 (or another separate system) of the emergency dispatch protocol 210 and delivered
to the personnel (e.g., via communication through the CAD system 218) that are to arrive
as part of the dispatched response to the emergency. These instructions may be based on
the type of the emergency and/or priority of the response that was calculated by the
determinant code calculator 216. For example, if the type of the emergency is a choking
emergency, instructions regarding how to perform the Heimlich maneuver (or other
choking treatment) may be provided. As another example, if the priority of the

emergency is high, a lights-and-sirens response may be instructed.

[0162] It is further contemplated that these instructions may further include instructions
for the personnel that are part of the dispatched response that are based specifically on
the gathered sensor data. For example, if the sensor data indicates that there are many
people in the area where the response is needed, the instructions may include an
instruction to reduce a speed of a vehicle to be used to effectuate the response once the
vehicle arrives at the scene. As another example, if the sensor data indicates that a

victim has no heartbeat, the instructions may include a method for performing CPR.

[0163] In some embodiments (e.g., involving a medical emergency of a victim 212), it
is further contemplated that the determinant code calculator 216 may have received user
data about the victim 212 (e.g., from the sensor data engine 240, in the manner described
in FIG. 6B above). This information may be used to generate information and/or
instructions specific to the victim 212 that are provided to the personnel that are being

dispatched to respond to the emergency. Information about the victim 212 such as name,

41



WO 2022/226543 PCT/US2022/071884

allergies, physiological characteristics, and known medical conditions and/or instructions
on how to use/consider that information during the emergency response may help these

personnel to more appropriately treat the victim 212 on site.

[0164] FIG. 8 illustrates a method 800 to assist a dispatcher in responding to an
emergency being reported by an information provider, according to an embodiment. The

method 800 includes receiving 802, via an information provider, a chief complaint.

[0165] The method 800 further includes providing 804 pre-programmed inquiries of an

interrogation protocol for a dispatcher to ask the information provider.

[0166] The method 800 further includes receiving 806, via the information provider,
answers to the pre-programmed inquiries, the answers to be entered into a computing

device of a dispatch center.

[0167] The method 800 further includes receiving 808 external sensor data from one or

more external sensors at a network interface of the computing device.

[0168] The method 800 further includes determining 810, at the computing device,

using the external sensor data, data values associated with the external sensor data.

[0169] The method 800 further includes generating 812, at the computing device, based
on the answers to the pre-programmed inquiries and the data values associated with the
external sensor data, a determinant code from one of a plurality of pre-established
determinant codes. The determinant code indicates a type of an emergency and a
priority of a response. Thus, combining multiple data values from different types of

sensors generates a priority for the response.

[0170] The method 800 further includes providing 814 the determinant code to a CAD

system to generate an emergency dispatch response.

[0171] FIGS. 9A-9B illustrate a scenario 900 in which the systems and methods
associated with an emergency dispatch protocol may be employed. The scenario 900
includes a victim 902, an information provider 904, a first bystander 906, and a second
bystander 908. The victim 902 may be the user of a first smartphone 910 and a
smartwatch 912. The information provider 904 may be the user of a second smartphone
914. The first bystander 906 may be the user of a third smartphone 916. The second
bystander 908 may be the user of a fourth smartphone 918. The scenario 900 may
further include a camera 920 and a motor vehicle 922. FIG. 9A illustrates a first portion

of the scenario 900, where the victim 902 has yet to experience a medical incident.
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[0172] FIG. 9B illustrates a second portion of the scenario 900, where the victim 902
has now experienced a medical incident. It may be, for example, that the victim 902 has
experienced a cardiac arrest as they were crossing the street and has fallen to the ground.
The information provider 904 is in the process of communicating with a dispatcher of a
dispatch center (e.g., the dispatcher 204 of the dispatch center 202 of FIG. 2 via a phone

call placed using the second smartphone 914).

[0173] This phone call may have arrived at the dispatch center 202 along with current
location information and an external device identifier for the second smartphone 914.
The dispatcher 204 may have already inquired of the information provider 904 as to the
general nature of the incident in order to determine a chief complaint of the information
provider 904, and accordingly filled in a chief complaint field, as described above. The
dispatcher 204 may now be communicating pre-programmed inquiries of an
interrogation protocol (e.g., the interrogation protocol 234) of an emergency dispatch
protocol (e.g., the emergency dispatch protocol 210) to the information provider 904,
and the information provider 904 may be communicating answers to those pre-
programmed inquiries back to the dispatcher 204, who is entering them into a computing
device (e.g., the computing device 206 of the dispatch center 202) in the manner

described above.

[0174] It may also be that after the information provider 904 began communication
with the dispatcher 204, the dispatcher 204 (or, alternatively, the computing device 206)
engaged the sensor data engine 240. The sensor data engine 240 may query the second
smartphone 914 using the external device identifier that was provided to the computing
device 206 along with the call data, as described above. In response to this query, the
second smartphone 914 may provide the computing device 206 of the dispatch center
202 with accelerometer data indicating that the second smartphone 914 is currently not
moving.

[0175] The sensor data engine 240 may also communicate with an external device
database (e.g., the external device database 222) in order to identify external devices
other than the second smartphone 914 from which relevant sensor data may be retrieved.
For example, a username of the victim 902 that is associated with the first smartphone
910 and/or the smartwatch 912 may be provided to the computing device 206. It may be
that the information provider 904 was aware of this username and was able to relay it to

the dispatcher 204. Alternatively, the username of the victim 902 may have been
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determined at the second smartphone 914 by communication (e.g., Bluetooth, NFC)
between the second smartphone 914 and either of the first smartphone 910 and/or the
smartwatch 912 of the victim 902, and subsequently sent from the second smartphone
914 to the computing device 206. The username of the victim 902 may be sent by the
computing device 206 of the dispatch center 202 to the external device database 222 in
order to retrieve the external device identifiers of the external devices associated with
that username (including the first smartphone 910 and/or the smartwatch 912).
Alternatively, location-based methods (described elsewhere) may be used to identify the

external device identifiers of the first smartphone 910 and/or the smartwatch 912.

[0176] The sensor data engine 240 may query the first smartphone 910 and/or the
smartwatch 912 using these external device identifiers. In response to a query to the first
smartphone 910, the first smartphone 910 may provide the computing device 206 of the
dispatch center 202 with accelerometer data indicating that the first smartphone 910 has
recently undergone a sudden downward movement of a range between three and four
feet. In response to a query to the smartwatch 912, the smartwatch 912 may provide the
computing device 206 of the dispatch center 202 with heart rate data indicating that a
detected heart rate of the victim 902 is at zero BPM.

[0177] Either of the first smartphone 910 and/or the smartwatch 912 may provide the
sensor data engine 240 with the option to also retrieve and use user data about the victim

902 that may have been stored within those devices (see FIG. 5B and related discussion).

[0178] The sensor data engine 240 may continue to communicate with the external
device database 222 in order to identify further, additional external devices. A location
relevant to the emergency may be provided to the computing device 206 of the dispatch
center 202. For example, the location data from the second smartphone 914 (the
smartphone being used by the information provider 904) may be present at the
computing device 206, as discussed above. Alternatively, the information provider 904
may provide relevant location data for the dispatcher 204 to manually enter into the
computing device 206. The location relevant to the victim 902 may be sent by the
computing device 206 of the dispatch center 202 to the external device database 222 in
order to retrieve the external device identifiers of any external devices that are near that
location. This query may return the external device identifiers of the third smartphone

916, the fourth smartphone 918, the camera 920 and/or the motor vehicle 922.
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[0179] The sensor data engine 240 may then query the third smartphone 916, the fourth
smartphone 918, the camera 920 and/or the motor vehicle 922 using these external
device identifiers. In response to a query to the third smartphone 916, the third
smartphone 916 may provide the computing device 206 of the dispatch center 202 with
still image data that the sensor data engine 240 subsequently analyzes. This analysis
may allow the sensor data engine 240 to determine that the still image data indicates that
there is one person lying on the ground near the location. In response to a query to the
fourth smartphone 918, the fourth smartphone 918 may provide the computing device
206 of the dispatch center 202 with raw audio data that the sensor data engine 240
subsequently analyzes. This analysis may allow the sensor data engine 240 to determine
that the raw audio data indicates that there is a noise level of greater than 80 decibels
near the location. In response to a query to the camera 920, the camera 920 may provide
the computing device 206 of the dispatch center 202 with formatted video data that the
sensor data engine 240 subsequently analyzes. This analysis may allow the sensor data
engine 240 to determine that the video data indicates that there is a grouping of four
people near the location. In response to a query to the motor vehicle 922, the motor
vehicle 922 may provide the computing device 206 of the dispatch center 202 with speed
history data, which the sensor data engine 240 subsequently analyzes. This analysis may
allow the sensor data engine 240 to determine that the speed history data is consistent

with a binary indication to the affirmative that a recent sharp deceleration has occurred.

[0180] In addition to or in the alternative, the smartwatch 912 or the first smartphone
910 may sense the fall or change in the victim’s breathing. As such, the smartwatch 912
and/or the first smartphone 910, in combination or independently, are configured with
biosensors to receive physiological data from a victim 902. The smartwatch 912 or first
smartphone 910 may automatically initiate communication with the computing device
206 independent of user operation. Thus, communication of the smartwatch 912 and
first smartphone 910 with the computing device 206 does not depend on the smartphones
914, 916. The smartwatch 912 and first smartphone 910 may provide data values
sufficient to indicate that the victim 902 has collapsed and that the victim 902 may have
physiological impairment such as agonal breathing, irregular heartbeat, etc. Thus, the
smartwatch 912 and first smartphone 910 may provide data values to enable generation

of a determinant code and an emergency dispatch.
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[0181] The sensor data engine 240 may use these data values in the manner described
above and provide the data values to the determinant code calculator 216. The
determinant code calculator 216 then determines a determinant code indicative of the

emergency level and priority.

[0182] FIG. 10 illustrates a scenario 1000 in which the systems and methods associated
with an emergency dispatch protocol may be employed. The scenario 1000 includes an
information provider 1002 and a suspect 1004. The information provider 1002 may be
the user of a first smartphone 1006. The scenario 1000 may further include the first
security platform 1008, the second security platform 1010, the third security platform
1012, and the fourth security platform 1014. In the scenario 1000, the suspect 1004 has
inadvertently made a loud noise 1016 within the dwelling 1018 while trespassing therein
and has subsequently escaped from the dwelling 1018 and passed through the various
monitoring regions 1020-1026, each respectively associated with the security platforms

1008-1014.

[0183] In response to the noise 1016, the information provider 1002 has initiated
communication with a dispatcher (e.g., the dispatcher 204 of FIG. 2) at a dispatch center
via a text message (e.g., the dispatch center 202, including all its components as
described above). The text message may be received at the dispatch center 202 along
with location information and an external device identifier for the first smartphone 1006,
as described above. The receipt of this text message may cause the dispatcher 204 to
enter into a case entry protocol and ask as to the general nature of the incident, and
accordingly indicate a chief complaint in the computing device 206, as described above.
Once this is complete, the dispatcher 204 may proceed to an interrogation protocol (e.g.,
an interrogation protocol 234) in order to pose and receive answers to pre-programmed

inquiries from the information provider 1002, as described above.

[0184] The sensor data engine 240 may be automatically engaged by the computing
device 206 of the dispatch center 202. The sensor data engine 240 may immediately
query the first smartphone 1006 for any data (sensor data, user data) it may have using
the external device identifier provided with the incoming text message. In response to
this query, the first smartphone 1006 may provide the computing device 206 of the
dispatch center 202 with audio data including a binary indication that a loud noise was

recently detected by the smartphone 1006.
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[0185] Further, the computing device 206 may also have immediately sent the location
of the first smartphone 1006 to an external device database (e.g., the external device
database 222) in order to retrieve the external device identifiers of any external devices
that are near that location. This query may return the external device identifiers of the
first security platform 1008, the second security platform 1010, the third security
platform 1012, and/or the fourth security platform 1014. The sensor data engine 240
may then query the first security platform 1008, the second security platform 1010, the
third security platform 1012, and/or the fourth security platform 1014 using their
external device identifiers. Each of these queries may return motion sensor data in the
form of a binary indication that they have detected large amounts of motion within the

last few minutes.

[0186] The sensor data engine 240 may use received data values in combination to
enhance the communication from the information provider 1002 to the dispatcher. The
sensor data engine 240 may recognize that the various binary indications from multiple
security platforms 1008-1014 corroborate each other. The determinant code calculator
216 may take the data values, binary indications, and corroboration in determining a
determinant code indicative of an emergency level and priority. The sensor data engine
240 may also compile the received data values from the security platforms 1008-1014
and determine a direction of the suspect 1004. This information may be provided to the

dispatcher and the emergency responders.

[0187] While the information provider 1002 may initiate communication, the security
platforms 1008-1014 may also automatically initiate the first communication with the
computing device 206 and send data values to the sensor data engine 240. The data
values may enhance a communication subsequently received from the information

provider 1002,

[0188] The sensor data engine 240 may receive various types of data values to
determine the priority of an emergency. Data values may indicate trouble with several
victim/patient vitals such as breathing, circulation, oxygen saturation, heart rate, blood
pressure, pulse, etc. Based on these data values, a determinant code and/or multiple
chief complaints may be apparent or likely. The sensor data engine 240 may prioritize
the likely emergency based on urgency in order to stabilize the vitals and optimize life
preservation. For example, data values may indicate a slow heart rate and also agonal

breathing. While the sensor data engine 240 may determine that there are multiple
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emergencies or chief complaints, the sensor data engine 240 will prioritize the agonal
breathing and identify this as the chief complaint. In another example, a caller may
indicate that a victim is having abdominal pains. However, data values from a
physiological sensor may indicate that the victim has extreme blood circulation trouble.
The chief complaint may rather be prioritized as a blood circulation emergency. The
prioritized chief complaint may be determinative in sending an appropriate emergency

response unit that includes trained personnel and equipment.

[0189] The sensor data engine 240 may also conclude that there are chief complaints of
a different emergency nature, such as fire, medical, and/or police in the same vicinity.
For example, data values from a smartphone may indicate that a person has fallen.
However, the interrogation protocol 234 indicates that the person is alert and breathing.
At the same time, data values from a thermal sensor may indicate that there is a fire
nearby. The sensor data engine 240 may prioritize the chief complaint as a fire

emergency rather than a medical emergency.

[0190] In another example, data values from security sensors may indicate a break-in of
a commercial or residential building and theft. Data values from a thermal sensor may
also indicate that the building is on fire. The sensor data engine 240 may prioritize the
chief complaint as a fire emergency rather than a police emergency. A fire emergency
prioritization may be even more likely depending on the time elapsed from the possible

break-in.

[0191] In yet another example, the sensor data engine 240 may receive data values
indicative of a car theft and an accident of the same car. Based on the severity of the
accident, the sensor data engine 240 may determine that the chief complaint is a medical
emergency rather than a police emergency. Nevertheless, both complaints may be

indicated and appropriate emergency responders dispatched.

[0192] As another example, the sensor data engine 240 may receive data values from
one or more security sensors of an armed assailant. The data values may indicate a
break-in and a gunshot. At the same time, the sensor data engine 240 may receive data
values indicative of a victim falling and victim blood loss. The sensor data engine 240
may prioritize the chief complaint or emergency as a police emergency rather than a
medical emergency. This is even more likely if the data values from security sensors
indicate that the armed assailant is still nearby. As can be appreciated, both complaints

may still be indicated and appropriate emergency responders dispatched.
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[0193] Besides corroborating the interrogation protocol, the sensor data engine 240
may use the data values to determine the likelihood of contradiction. Thus, while a
caller may verbally communicate that a victim/caller is having a heart attack, received
data values may indicate otherwise. As an additional example, a caller may state that the
caller smells smoke, but all thermal sensors may indicate otherwise. As such, the sensor
data engine 240 may provide the emergency dispatch protocol 210 with an indication
that the chief complaint is unlikely or highly unlikely. The emergency dispatch protocol
210 may display “UNLIKELY” or “HIGHLY UNLIKELY” in any of the above-
mentioned user interfaces to so indicate to the dispatcher 204. The dispatcher 204 may
have the option of overriding the chief complaint, continuing with a follow-up protocol
to further interrogate the caller, or continuing with the emergency dispatch and inform

the emergency dispatch unit that there is a probability of a false emergency.

[0194] The sensor data engine 240 may also receive data values from different sensors
that both corroborate and contradict a chief complaint and establish a determinant code.
The sensor data engine 240 may weigh the data values (equally or otherwise) to
determine the likelihood of a chief complaint. For example, multiple thermal sensors in
a building may indicate a fire emergency. However, a single thermal sensor, in the same
building, may not indicate a fire emergency. Based on the totality of the sensor data, the

sensor data engine 240 may determine the likelihood of a fire emergency.

[0195] FIG. 11 illustrates an alternative embodiment of an emergency response system
1000. The emergency response system 1100 primarily relies on data from IOT devices
rather than an information provider conveying information to a dispatcher. The
previously discussed emergency response system 200 illustrates a system with a
dispatcher that actively engages an information provider with pre-programmed inquiries
to arrive at a determinant code. The system 200 receives and analyses data values from
external devices to corroborate an emergency and calculate a determinant code. The
emergency response system 1100 may receive and analyze data values from external
devices and provide a response without a dispatcher actively engaging in dialog with an
information provider. In so doing, the emergency response system 1100 confirms the
likelihood of an emergency level and a determinant code based on data values from IOT

devices.

[0196] The emergency response system 1100 includes a dispatch center 1102. A

dispatcher 1104 may be present at the dispatch center 1102 to operate or monitor a
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computing device 1106 having a processor 1108, a memory 1110, and a network
interface 1112. The computing device 1106 may also operate without a dispatcher 1104
present or the dispatcher 1104 may work remotely. As such, the dispatcher 1104 may
login to access the computing device 1106 from a remote location. As the dispatcher
1104 may not be actively involved in individual emergency response dispatches, the
dispatcher 1104 may be alternatively identified as a computer operator. Indeed, a
dispatcher/computer operator 1104 may be responsible to monitor a plurality of

computing devices either on-site or remotely.

[0197] The memory 1110 may be provided with an emergency dispatch protocol 1114
at least partially stored thereon to enable automated emergency response dispatch based
only or at least primarily on IOT devices. The computing device 1106 may include an
input device 1116 and an output device 1118 to allow a dispatcher 1104 to interface with
the computing device 1106. However, the computing device 1106 may operate and

generate an emergency response without a dispatcher 1104,

[0198] The emergency dispatch protocol 1114 may be initiated when the computing
device 1106 receives information from one or more IOT devices. The responses and
data values are processed according to pre-determined logic to determine a determinant
code to provide an emergency response. The emergency dispatch protocol 1114
facilitates uniform and consistent gathering of information relating to the emergency.
The dispatch may be determined, in part, through a system of logically assigning
determinant codes as the protocol progresses (i.e., traverses) through the logic tree. The
logic tree of the emergency dispatch protocol 1114 may be provided across multiple sub-
components of the emergency dispatch protocol 1114, including, but not limited to, a
case entry protocol 1120, a sensor data engine 1122, a determinant code calculator 1124,
and/or a personnel instructions engine 1126. The computing device 1106 may include

the case entry protocol 1120 which initially sets up the case for the emergency event.

[0199] The computing device 1106 may further include the sensor data engine 1122.
The sensor data engine 1122 may be used by the emergency dispatch protocol 1114 to
communicate with and receive external sensor data from the one or more external
devices 1128 such as IOT devices. This external sensor data may be used by the
emergency dispatch protocol 1114 to confirm the existence of an emergency, the type of
emergency, the priority, and the appropriate response. For improved accuracy and

reliability, information from more than one external device 1128 may be used. The
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sensor data engine 1122 may determine, based on the received external sensor data, the

likelihood of an actual emergency or a chief complaint.

[0200] The sensor data engine 1122 may use data values arriving from multiple

external devices to determine the probability of multiple chief complaints and prioritize a
chief complaint. For example, physiological sensors may send data values indicative of
victim vitals such as breathing, circulation, oxygen saturation, heart rate, blood pressure,
pulse, etc. The sensor data engine 1122 may determine that a victim has multiple chief
complaints and the complaints may be prioritized in order to stabilize the victim’s vitals.
For example, data values may indicate obstructed breathing and a rapid heart rate. The
sensor data engine 1122 may prioritize the obstructed breathing as the chief complaint.
The prioritized chief complaint may be determinative in sending an appropriate

emergence response unit including trained personnel and equipment.

[0201] As in the embodiment of the emergency response system 200, the sensor data
engine 1122 may also conclude that there are chief complaints of different emergency
natures, such as fire, medical, and/or police in the same vicinity. The sensor data engine
1122 may indicate that there are multiple complaints but may also prioritize a chief
complaint based on a number of factors. For example, sensor data from a security sensor
may indicate a break-in, theft, and departure of an assailant. However, sensor data from
a physiological sensor may indicate that a victim on the scene is in urgent need of vitals
stabilization. The chief complaint may be a medical emergency rather than a police
emergency. Nevertheless, both complaints may be indicated and appropriate emergency
responders dispatched. Other examples include those previously mentioned in reference

to the emergency response system 200.

[0202] The sensor data engine 1122 may also receive data values from different sensors
that both corroborate and contradict a chief complaint or emergency. The sensor data
engine 1122 may weigh the data values based on a number of factors to determine the
likelihood of a chief complaint.

[0203] The emergency dispatch protocol 1114 includes and operates a determinant code
calculator 1124 to calculate a determinant code from the information received from the
external devices 1128. The determinant code calculator 1124 may calculate a

determinant code that indicates a priority of a response and the type of the emergency.

[0204] The emergency dispatch protocol 1114 includes and operates a personnel

instructions engine 1126 to provide instructions that are appropriate to instruct the
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personnel that are part of the dispatch on how to appropriately respond to the emergency.
The instructions may be based on information about the emergency from either or both
of the determinant code calculator 1124 and the sensor data engine 1122 and delivered to

the emergency response personnel.

[0205] The computing device 1106 may include a reporting module 1130 to statistically
measure the performance of the dispatch center 1102. The statistics may include
compliance rates, communication processing statistics, and emergency identification
accuracy. Once the dispatch is generated, the emergency dispatch protocol 1114 may
close the case, and a case summary may be saved. The case summary may be retrieved
later by the reporting module 1130 for review and/or analysis. The reporting module

1130 may determine statistics from the case summaries and/or while the cases are open.

[0206] The network interface 1112 of the computing device 1106 may be connected to
a network 1132. The computing device 1106 may use the network interface 1112 to send
information to and receive information from the external devices 1128, the emergency

responder system 1134, an external device database 1136, and a dispatch service 1138.

[0207] The network 1132 may facilitate information transfer between the computing
device 1106 and one or more external devices 1128. This information may include
external sensor data (whether raw or formatted) that is being transferred from one of the

external devices 1128 to the computing device 1106.

[0208] The network 1132 may facilitate information transfer between the computing
device 1106, the emergency responder system 1134, and one or more emergency
response vehicles and/or other units that may be dispatched to the location of an
incident. The emergency responder system 1134 may be used by the computing device
1106 to initiate, track, and/or allocate emergency response resources. The emergency
responder system 1134 may operate in whole or in part on a separate computer in

communication with the computing device 1106.

[0209] The network 1132 may facilitate information transfer between the computing
device 1106 and the external device database 1136. Information that may be transferred
by the external device database 1136 to the computing device 1106 includes information
about the geographic location of one or more of the external devices 1128, information
about an association between a person and one or more of the external devices 1128, an

external device identifier associated with one or more of the external devices 1128, and
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information about the type(s), format(s), and/or quality(ies) of external sensor data that

may be provided by one or more of the external devices 1128.

[0210] The network 1132 may facilitate information transfer between the computing
device 1106 and a dispatch service 1138. The dispatch service 1138 may provide
services for less urgent responses. The dispatch service 1138 may communicate with
one or more response vehicles and/or other units that may be dispatched to the location
of an incident. For example, a low priority medical response may determine that a
patient should receive a pandemic test within the next 24 hours. As another example, a
medical response may be to transfer a patient to or between medical facilities. Indeed,
for patient transfers, the dispatch service 1138 may include services operated by ride
share applications commonly known in the art. By way of example, if a patient is in
need of non-emergency medical attention, and the patient is unable to drive, then a
dispatch service 1138 may send transport to the patient. Indeed, the transport may even

be a driverless vehicle.

[0211] The emergency responder system 1134 may be used by the computing device
1106 to initiate, track, and/or allocate dispatch resources. The dispatch service 1138
may operate in whole or in part on a separate computer in communication with the

computing device 1106.

[0212] FIG. 12 illustrates an embodiment of a user interface 1200 for the emergency
dispatch protocol 1014 of the computing device 1106. The user interface 1200 may
allow a computer operator 1104 to view the status of one or more emergency dispatches
1202a-d while the dispatches are being processed. One of skill in the art will appreciate
that the displayed format may vary substantially based on design preferences and

presentation priority.

[0213] A dispatch 1202a-d may include a case entry identification 1204a-d that is
specific and unique to the corresponding dispatch 1202a-d. All information relating to
the dispatch 1202a-d may be linked to the case entry identification 1204a-d. The case
entry identification 1204a-d is generated by the case entry protocol 1120 and may
include a designation that links the dispatch 1202a-d to the computing device 1106. The
reporting module 1130 may rely on the case entry identification 1204a-d for statistical
evaluation and storage of the processed dispatch 1202a-d. The exact numbering and/or
lettering of the case entry identification 1204a-d may vary according to any desired

protocol.



WO 2022/226543 PCT/US2022/071884

[0214] The dispatch 1202a-d may also include an estimated location 1206a-d which
may be a graphic illustrated as a tab, icon, or the like. The estimated location 1206a-d
may be calculated by the sensor data engine 1122 based on the data received from one or
more external devices 1128. An external device 1128 may have a GPS or may be
designated a geographical location upon installation. Location data may be sent from the
external device 1128 to the computing device 1106 which is then processed and an
estimated location is assigned. The estimated location 1206a-d may designate a location
directly on the graphic. Alternatively, the graphic may include a clickable link which

allows for user selection to then display a graphical location.

[0215] The dispatch 1202a-d may include a predicted emergency 1208a-d which is a
graphic, such as an icon, which lists an emergency. The emergency nomenclature may
vary as desired. The predicted emergency 1208a-d may be calculated by the determinant
code calculator 1124 based on the information compiled by the sensor data engine 1122.
The predicted emergency 1208a-d may display the emergency or provide a clickable link

which then displays the emergency or directs the user to a display with the emergency.

[0216] The dispatch 1202a-d may include a determinant code 1210a-d, which displays

the determinant code calculated by the determinant code calculator 1124,

[0217] The dispatch 1202a-d may further include an emergency response status 1212a-
d, which may display one or more graphics indicating the processing of an emergency
response. The emergency response status 1212a-d may indicate: the computing device
1106 has just received external sensor data indicative of an emergency; the computing
device 1106 is processing the external sensor data; an emergency has been determined; a
dispatch request has been sent to the emergency responder system 1134; an emergency
response has been dispatched; an emergency response has arrived on the emergency
scene; and an emergency response has been completed. The different status stages,
designations; and graphics may vary as desired. For example, the graphics may provide
color coding or a bar graph to indicate the progress of the dispatch.

[0218] The dispatch 1202a-d may further include an override 1214a-d to allow a
computer operator 1104 to intervene in the emergency dispatch process. The override
1214a-d may allow a computer operator 1104 to change the estimated location, predicted
emergency, or determinant code, or even terminate the entire emergency dispatch
process. Upon selecting the override 1214a-d, the override 1214a-d may provide a

prompt as to whether the emergency dispatch process is to be terminated or whether a
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dispatch value is to be changed. Responsive to the inputted selection, the override
1214a-d may then allow the computer operator 1104 to terminate or alter dispatch
values. The computer operator 1104 may be able to view one or more dispatches 1202a-

d on a single screen and override any of the dispatches 1202a-d that are in progress.

[0219] FIG. 13 illustrates a scenario 1300 in which the systems and methods associated
with an emergency dispatch protocol may be employed. In the given scenario, a human
user does not actively provide information to a dispatch center or actively request an
emergency response. It is the coordinated data received from the external devices 1128,
the automated processing by the computing device 1106, and the interface with the
emergency responder system 1134 that provides an emergency response. Thus, no
human agent is involved in the accumulation of data relating to the emergency, the
determinant value generation, and the instructions to dispatch an emergency response

unit that may include human emergency responders.

[0220] A user 1302 may have a smartphone 1304 or other portable electronic device on
the user’s person. The smartphone 1304 may include a dispatch application which is in
communication with the computing device 1106. The dispatch application may enable
the smartphone 1304 to operate as an external device 1028 to send sensor data to the
computing device 1106 for emergency dispatch calculation. The smartphone 1304 may
include an accelerometer, among other sensors, to determine the movement of the user
1302. When a user 1302 suddenly falls, the smartphone 1304 may send sensor data
indicative of a collapse. An interior sensor 1306, such as an Amazon Echo® or a Google
Dot®, may be in proximity to the user 1302 upon the collapse incident and record audio

and/or vibration indicative of the collapse.

[0221] The emergency dispatch protocol 1114 may receive sensor data from the
smartphone 1304 and the interior sensor 1306 to determine an emergency. The sensor
data from just the smartphone 1304 may not be sufficient to confirm an emergency. For
example, the user 1302 may have simply dropped the smartphone 1304. However,
corroborating sensor data provided by the interior sensor 1306 may confirm a body
collapse rather than a smartphone 1304 simply hitting the floor. The emergency dispatch
protocol 1114 weights the sensor data provided by the smartphone 1304 and interior
sensor 1306 and determines the existence of an emergency, and, if present, calculates a
determinant code and communicates with the emergency responder system 1134 to

generate an emergency response. While urgent, the priority assigned to a user fall may
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not be as high as other emergency situations, such as agonal breathing or an active

assailant. Thus, the determinant value will not be as high.

[0222] Emergency calculation and assignment of a determinant code may be further
impacted by a user’s history. The dispatch application may include user medical data
including physiological data, the user’s personal medical history, and emergency contact
information. The medical history may include user diagnoses, past and present
prescriptions, and prior medical emergencies. The prior medical emergencies may
include whether the user has had one or more previous collapses. If so, evidence of past
events will weight in favor of an emergency incident. Furthermore, past medical events
suggesting a likelihood of a user collapse, such as strokes, heart attacks, and the like,
will also weight in favor of an emergency incident. As can be appreciated, the user
medical data may be stored, in whole or in part, on the external device database 1136,

alternative database or server, or on the computing device 1106 itself.

[0223] Upon determination of an emergency, the emergency responder system 1134
receives the determinant code and a user location. The user location may be confirmed
by both the smartphone 1304 and the interior sensor 1306. The emergency dispatch
protocol 1114 may also send a text message, email, or the like to the user’s emergency
contact provided in the user medical data. Thus, simultaneous with an emergency
dispatch, a medical professional, family member, and/or friend may be informed of the
emergency. The reporting module 1130 may record the emergency and the associated
dispatch, and the emergency may be included in an updated user medical data. Thus, the
next time a similar incident occurs, the past incident will factor in the determination of

the emergency.

[0224] A collapsed user 1302 may be unconscious or otherwise incapacitated and
unable to audibly operate the smartphone 1304 or the interior sensor 1306, or
communicate with a dispatcher. Thus, the emergency response system 1100 enables
emergency dispatch without active human interrogation to thereby expedite the

emergency response process.

[0225] In an additional embodiment, a user 1302 may also have a biosensor 1308 in
proximity or attached to the user 1302 to measure and generate user vital data. The
biosensor 1308 may measure certain metrics such as pulse rate, pulse oximetry, and/or
cardiac electrical potential waveforms. The generated vital data in conjunction with data

from the smartphone 1304 and the interior sensor 1306 greatly improves an accurate
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prediction of an emergency. Thus, data indicative of a loud sound (generated by the
interior sensor 1306), data indicative of a user 1302 not moving for 10 minutes
(generated by the smartphone 1304), and data indicative of a user 1302 having a low
pulse rate and/or other irregular heart activity (generated by the biosensor 1308), in
combination, affirms the likelihood of an emergency far more than a single data
indicator. Multiple sensors are employed to independently affirm or deny an emergency

to thereby greatly increase the accuracy and reliability of the entire dispatch system.

[0226] FIG. 14 illustrates an alternative scenario 1400 in which the systems and
methods associated with an emergency dispatch protocol may be employed. In the given
scenario, first and second vehicles 1402, 1404 with corresponding human drivers 1406,
1408 are involved in a traffic accident. Each vehicle 1402, 1404 may include
corresponding automobile sensors 1410, 1412 which operate as external devices 1128
and are in communication with the computing device 1106 via the network 1132. The
automobile sensors 1410, 1412 monitor and record an abrupt vehicle stop indicative of a
collision. The automobile sensors 1410, 1412 may further indicate airbag deployment
and location. The combination of an abrupt stop and airbag deployment of two vehicles

in close proximity is highly indicative of an emergency.

[0227] A traffic camera, surveillance camera, or other type of camera 1414 may also
operate as an external device 1128 and provide video and audio data of the accident.
Furthermore, driver smartphones (not shown) may also operate as external devices 1128
and provide sensor data indicative of abrupt stops. The sensor data from the automobile
sensors 1410, 1412, camera 1414, and smartphones all feed into the computing device
1106. The sensor data engine 1122 receives the data values from different types of
external devices 1128. The sensor data engine 1122 weighs the sensor data and
determines the likelihood of an accident and the determinant code calculator 1124
determines a determinant code. Thus, the determinant code may be determined, in part,
by external devices 1128 other than the automobile sensors 1410, 1412. Indeed, the
determinant code may be determined, in part, by an external device 1128, such as the
camera 1414, which is external to both automobiles. The camera 1414 is a stationary
sensor which provides independent verification of the accident and is an independent

factor in calculating the determinant code.

[0228] In a traffic accident, driver/passenger injuries may be unknown and difficult to

determine based on the aforementioned external devices 1128. Nevertheless, the
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determinant code calculator 1124 may determine a determinant code and corresponding

priority based on a statistical analysis of previous vehicle accidents.

[0229] FIG. 15 illustrates an alternative scenario 1500 in which the systems and
methods associated with an emergency dispatch protocol may be employed. In the given
scenario, a break-in occurs in a residence or store front 1502. An exterior surveillance
camera 1504 may operate as an external device 1128 and send video and audio data
indicative of an emergency. An interior device 1500, inside the residence or store front
1502, may also send video and/or audio data to corroborate the emergency. As
previously disclosed, the computing device 1106 makes a determination of an emergency
based on the received sensor data. If an emergency is determined, the emergency
response is sent to the location of the devices, such as the camera 1504 or interior device

1506.

[0230] The surveillance camera 1504 and the interior device 1506 may provide sensor
data indicative of a physiological data of a suspect 1508. The physiological data may
include facial recognition, body weight, body height, and voice signature. The
physiological data may be sent to the computing device 1106 and, if an emergency
response is dispatched, to the emergency responders so that the responders have a
description of the suspect. The suspect description may be formatted and sent by the

personnel instructions engine 1126.

[0231] A user 1510 may be in proximity to the residence or store front 1502 and have a
smartphone 1512 on the user’s person. The smartphone 1512 may also operate as an
external device 1128 to record video and/or audio data indicative of break-in. For
example, the smartphone 1512 may record audio indicative of broken glass. The
smartphone 1512 may include a dispatch application to automatically, without human
intervention, capture the audio. The dispatch application may also capture data based on
human intervention of a camera. The combined data of the smartphone 1512,
surveillance camera 1504, and interior device 1506 is sent to the computing device 1106
to calculate the likelihood of an emergency. The computing device 1106 calculates
whether there is an emergency which merits a response without human intervention.
Thus, a human emergency response is dispatched based on sensor data and the

computing device 1106 to expedite the process.

[0232] A second surveillance camera 1514 may capture the suspect 1508 at a second

location, remote or distant from the residence or store front 1502. The second
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surveillance camera 1514 may capture video and/or audio data indicative of a suspect’s
physiological traits. The physiological traits may include facial recognition, body
weight, body height, and voice signature. The emergency dispatch protocol 1114 may
conduct a comparison of physiological data received from the first surveillance camera
1504 and the second surveillance camera 1514. Based on the comparison, the computing
device 1006 may direct the emergency response to the second location to apprehend the

suspect 1508.

[0233] Alternatively, or in addition, the user 1510 may operate the smartphone 1512
and call into the dispatch center 202 described in FIG. 2. The user 1510 may
communicate with the dispatcher 204, through voice or text, and proceed through an
interrogation protocol. The sensor data received from the external devices 1504, 1506,
1514 may serve to corroborate the emergency and assist in generating a determinant
code. The dispatch centers 202, 1002 may operate independently or as combined
systems and may receive user voice/text calls, user voice/text calls and sensor data, or
sensor data only in calculating a determinant code and generating an emergency

response.

[0234] FIG. 16 illustrates an alternative scenario 1600 in which the systems and
methods associated with an emergency dispatch protocol may be employed. In the given
scenario, a fire breaks out in a first room 1602 in a residence. A smoke alarm 1604
initiates an audio alert and may also operate as an external device 1028 to provide sensor
data to the computing device 1006. The smoke alarm 1604 sensor data may include data
indicative of smoke and temperature. An interior device 1606 may also provide sensor
data indicative of video, audio, and/or temperature. The sensor data from the interior
device 1606 corroborates the smoke alarm 1604 and reduces the likelihood of a false
alarm.

[0235] As the fire progresses, the interior device 1606 may record a rise in temperature
and a second interior device 1608 in a second room 1610 may also provide sensor data
indicative of video, audio, and/or temperature. In the given example, the fire may
ultimately render the first interior device 1606 inoperable and the sudden communication
break provides an additional factor to the computing device 1106 that a fire is present.
Thus, the combined sensor data from the smoke alarm 1604, interior device 1606, and
second interior device 1608 confirm the presence of a raging fire. The sensor data may

further include a location of the perceived fire as the smoke alarm 1604, interior device
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1606, and second interior device 1608 may include GPS or have registered a physical
location. Once again, the determinant code calculator 1024 generates a determinant code
without active human intervention and without an interrogation. The determinant code is
sent to the CAD system to initiate an emergency dispatch.

[0236] FIGS. 17A-17C illustrate similar scenarios 1700, 1702, 1704 in which the
systems and methods associated with an emergency dispatch protocol may be employed.
In the given scenarios, a fire has occurred in a building 1706 and different external

devices 1128 generate sensor data to identify the emergency.

[0237] In FIG. 17A, a fire alarm 1708 and three thermostats 1710, 1712, 1714 function
as external devices 1128 and are in electrical communication with the network 1132.
The thermostats 1710, 1712, 1714 are Wi-Fi enabled and may be embodied as Nest
thermostats. The fire alarm 1708 generates sensor data indicating smoke and heat and
the thermostats 1710, 1712, 1714 generate sensor data indicating heat. The disparate
sensor data is processed by the computing device 1106 and the determinant code
calculator 1124 determines a likelihood of a fire emergency and generates a determinant

code indicating the emergency and a priority.

[0238] In FIG. 17B, the fire alarm 1708 and three thermostats 1710, 1712, 1714
generate the same sensor data. Furthermore, a smartphone 1716 captures a “selfie”
photograph of a user 1718 in front of the building 1706 with smoke pouring out. The
photograph is either sent to the computing device 1106 by the user 1718 or posted by the
user 1718 to a social media website. The social media website may identify the posted
picture, indicate a location, and send the location and picture to the computing device
1106. Alternatively, a data aggregator may identify the posted picture on the social

media website and confirm the location.

[0239] Alternatively, or in addition, a second user 1720 may take more direct action to
reach out to emergency responders. The second user 1720 may operate a smartphone
1722 and call into the dispatch center 202 described in FIG. 2. The second user 1720
may communicate with the dispatcher 204, through voice or text, and proceed through an
interrogation protocol. The sensor data received from the external devices 1708-1716,
1722 may serve to corroborate the emergency and assist in generating a determinant
code. Thus, a dispatch center 202, 1102 may receive a user communication, a user
communication and sensor data, or sensor data only in calculating a determinant code

and generating an emergency response.
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[0240] In FIG. 17C, the fire alarm 1708, and three thermostats 1710, 1712, 1714
generate the same sensor data. Also present is a nearby doorbell sensor 1724, such as a
Ring device/doorbell. The doorbell sensor 1724 provides live video feed including any
flames and smoke from the building 1706. The live video feed may be processed and the
flames and smoke identified as a possible fire emergency. Data confirming a possible
fire emergency may be sent to the computing device 1106 which weighs the likelihood
of a fire emergency with the sensor data received from the fire alarm 1708 and
thermostats 1710, 1712, 1714.

[0241] FIG. 18 illustrates an alternative scenario 1800 in which the systems and
methods associated with an emergency dispatch protocol may be employed. In the given
scenario, a fire has occurred in a building 1802 and one or more smoke detectors 1804,
1806 operate as external devices 1128 and generate sensor data to indicate the presence
of smoke. One or more thermostats 1808, 1810 operate as external devices 1128 and
generate sensor data to indicate elevated temperatures. In one embodiment, the
thermostats 1808, 1810 may be Nest thermostats.

[0242] A surveillance camera 1812, such as a Ring device, may be attached to the
building 1802 and receive activity indicative of a fire emergency. For example, the
surveillance camera 1812 may view the flames and/or people 1814 escaping the building.
The surveillance camera 1812 generates sensor data indicative of a fire emergency.
[0243] Further, smartphones 1816 carried by the fleeing people 1814 indicate rapid
movement away from the fire emergency. The smartphones 1816, individually and in
combination, generate sensor data to corroborate an emergency in the building being
vacated.

[0244] Finally, one or more surveillance cameras 1818, 1820, external and unattached
to the building 1802, may view the fire and the people 1814 and generate sensor data. A
surveillance camera 1818 may be located on a nearby building and may also be a Ring
device or any other type of camera. A surveillance camera 1820 may also be a dedicated
camera mounted on a nearby fixture.

[0245] All of the external devices 1804-1812 and 1816-1820 are in communication
with the network 1132 and the computing device 1106 to transmit sensor data to the
sensor data engine 1122. The disparate sensor data is processed by the computing device
1106, sensor data engine 1122, and the determinant code calculator 1124 to determine a
likelihood of a fire emergency and to generate a determinant code indicating the

emergency and a priority.
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[0246] Referring again to FIG. 2, the dispatch center 202 may operate to receive user
voice/text calls as a conventional emergency dispatch system. The dispatch center 202
may also operate to receive user voice/text calls and sensor data from external devices as
described in FIGS. 2-10 and the accompanying text. The dispatch center 202 may
further operate to receive sensor data only in calculating a determinant value and
generating an emergency response as described in FIGS. 11-18 and the accompanying
text. Thus, the dispatcher 204 may or may not be involved in an interrogation dialog
with a caller. The dispatch center 202 may be configured to proceed with emergency
dispatch with an incoming caller communication and no sensor data, with an incoming
caller communication and sensor data, or with sensor data alone.

[0247] Previous dispatch systems have relied entirely on voice communication between
a caller and a dispatcher. As disclosed herein, a dispatch computer system and an
emergency response protocol may generate an emergency response based on sensor data
and without human interrogation and without human initiation. Thus, a response may be
dispatched without a human actively texting, calling, or corresponding with the dispatch
computer system. The sensor data may be provided by IOT devices carried by a caller,
patient, or victim. The sensor data may be provided by devices in proximity to the
emergency and/or carried by third-party users.

[0248] Alternatively, a dispatch computer system and an emergency response protocol
may generate an emergency response based on human interrogation which is augmented
with sensor data. The sensor data may be generated by one or more of any of the IOT
devices disclosed herein. All of the disparate data, including voice data in some
embodiments, arrives at the dispatch center to accurately generate an appropriate
determinant code.

[0249] As disclosed herein, a determinant code, including an emergency type and a
priority level, is determined by a determinant code calculator based on answers to pre-
programmed inquiries, external sensor data, and/or a combination of both. The
emergency type and priority level may be chosen from one of a number of pre-selected
options. A chief complaint or emergency may be determined based on pre-programmed
inquiries, external sensor data, and/or a combination of both. The likelihood of the chief
complaint or emergency may be confirmed based on an analysis of the external sensor

data.
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[0250] The system and method disclosed herein automatically generates a determinant
code based, in part or completely, on external sensor data. External sensor data indicates
detection of an emergency type and location. Determinant code generation based on
external sensor data enables faster and more accurate emergency dispatch than with

conventional systems.

[0251] The system disclosed herein includes external devices with sensors, a dispatch
computer, a CAD with a vehicle tracking system, and a plurality of emergency dispatch
vehciles with vehicle computers in communication with the CAD. The dispatch
computer may include a memory, processor coupled to the memory, display, keyboard,
network communicator, touch screen, and the like. The processor is programmed with
executable instructions including a sensor data engine to obtain, monitor, analyze, and
display the external sensor data. The executable instructions further include a
determinant code calculator to generate a determinant code based on the external sensor
data. As disclosed herein, the external devices may take the form of microphones,
cameras, accelerometers, temperature sensors, climate sensors, smoke sensors,
movement sensors, GPS, and the like or other suitable devices to permit emergency
monitoring. The external devices include a communication/network interface to enable

communication with the dispatch center over a network.

[0252] As external sensor data is collected, it may be stored in an external device
database so that a record of external device data capture is preserved. The external
device database may include pattern recognition logic to identify a possible emergency
based on metrics. For example, external sensor data indicating abrupt vehicle stop in a
location may, over time, indicate a likely accident. Further, external sensor data
indicating a certain temperature in a specific building, such as an industrial factory, may
indicate a likely fire. Thus, the external device database may contain logic about
numerous possible patterns that are either indicate normal situations or an emergency

based on motion, temperature, audio, video, climate, and the like.

[0253] The system includes control devices in the form of a dispatch computer, CAD,
vehicle tracking system, and vehicle computers that are all in communication with each
other to automatically control the dispatch of an emergency dispatch vehicle. The
system and method enables automatic monitoring, comparing, and analyzing of collected
external sensor data in order to verify whether an emergency is occurring or has occurred

as compared to past normal conditions. The dispatch computer may display the analysis
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results to enable a dispatcher to effectively monitor the prospective emergency or
situation.

[0254] In operation, the system sends signals to control emergency response vehicle
movement based on a detected emergency. The detected emergency is confirmed with
generation of a determinant code indicative of an emergency type and priority. If an
analysis results indicate a type of emergency in a specific location, then the system can
send a signal to an emergency response vehicle to proceed to the specific location with
lights-and-siren or regular traffic.

[0255] While specific embodiments and applications of the disclosure have been
illustrated and described, it is to be understood that the disclosure is not limited to the
precise configuration and components disclosed herein. Various modifications, changes,
and variations apparent to those of skill in the art may be made in the arrangement,
operation, and details of the methods and systems of the disclosure without departing
from the spirit and scope of the disclosure. Terms, components, and methodologies
described herein in reference to one figure and system may also be incorporated with
another figure or system. Thus, definitions and descriptions herein are applicable to all

embodiments, figures, and systems and are not limited to one embodiment.

64



WO 2022/226543 PCT/US2022/071884
CLAIMS

What is claimed is:
1. A computing device to assist a dispatcher in responding to an emergency being

reported by an information provider, comprising:
a processor;
an input device in electrical communication with the processor;
an output device in electrical communication with the processor;

a network interface in electrical communication with the processor and a network;

and

>

a memory in electrical communication with the processor, and having stored

thereon:

an interrogation protocol to receive answers from the information provider
to pre-programmed inquiries of the interrogation protocol for the dispatcher to
ask the information provider, the pre-programmed inquiries of the interrogation
protocol to be displayed to the dispatcher on the output device and communicated

from the dispatcher to the information provider;

a sensor data engine to receive different types of external sensor
data provided at the network interface from a plurality of external devices

via the network; and
a determinant code calculator to:
receive the external sensor data from the sensor data engine, and

generate, based on the answers to the pre-programmed inquiries
and the external sensor data, a determinant code from one of a plurality of
pre-established determinant codes, the determinant code indicating a
priority of an emergency response, wherein the computer device provides
the determinant code to an emergency responder system to generate an

emergency dispatch response.

2. The computer device of claim 1, wherein the external sensor data includes dynamic
physiological data specific to the information provider or a person in proximity to the

information provider.
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3. The computer device of claim 2, wherein the dynamic physiological data includes

heart rate data.

4. The computer device of claim 2, wherein the dynamic physiological data includes

body temperature data.

5. The computer device of claim 2, wherein the dynamic physiological data includes

respiration data.

6. The computer device of claim 1, wherein the external sensor data includes video

data.

7. The computer device of claim 1, wherein the external sensor data includes still image

data.

8. The computer device of claim 1, wherein the external sensor data includes

accelerometer data.
9. The computer device of claim 1, wherein the external sensor data includes GPS data.

10. The computer device of claim 1, wherein the external sensor data includes ambient

temperature data.

11. The computer device of claim 1, wherein the external sensor data includes audio

data.

12. The computer device of claim 1, wherein the interrogation protocol is configured to
receive dispatcher-entered answers to the pre-programmed inquiries, wherein the sensor

data and dispatcher-entered answers are received simultaneously.

13. The computer device of claim 1, wherein the sensor data engine is further to display

one or more of the data values associated with the external sensor data to the dispatcher.

14. The computer device of claim 1, wherein the pre-programmed inquiries of the
interrogation protocol are to be communicated from the dispatcher to the information

provider via text message.

15. The computer device of claim 1, wherein information provider answers to the pre-

programmed inquiries are received via text message.

16. The computer device of claim 1, wherein the computer device is configured to
generate instructions based on the external sensor data, the instructions to be provided to

personnel of the emergency dispatch response.
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17. The computer device of claim 1, wherein the interrogation protocol is configured to

generate a chief complaint responsive to received answers from the information provider.

18. The computer device of claim 17, wherein the sensor data engine is configured to
determine the likelihood of the chief complaint based on the received external sensor

data.

19. The computer device of claim 1, wherein the interrogation protocol is configured to

receive a chief complaint input from the dispatcher and display a chief complaint.

20. The computer device of claim 19, wherein the sensor data engine is configured to
determine the likelihood of the chief complaint based on the received external sensor

data.

21. The computer device of claim 1, wherein the interrogation protocol is configured to
determine the emergency based on the received answers and the sensor data engine is
configured to determine the likelihood that the emergency is accurate based on the

external sensor data.

22. A method to assist a dispatcher in responding to an emergency being reported by an
information provider, comprising:

providing pre-programmed inquiries of an interrogation protocol for the
dispatcher to ask the information provider;

receiving, from the information provider, answers to the pre-programmed
inquiries;

a computer device of a dispatch center receiving the answers;

the computer device receiving different types of external sensor data from

external devices through a network interface of the computer device;

the computer device generating a determinant code from one of a plurality of pre-
established determinant codes based on the answers to the pre-programmed inquiries and
the external sensor data, the determinant code indicating a priority of an emergency

response; and

the computer device providing the determinant code to an emergency responder

system to generate an emergency dispatch response.
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23. The method of claim 22, further comprising sending a request to one of the external

devices to provide external sensor data to the computer device.

24. The method of claim 23, wherein the request is sent to the external device based on

a location of the external device.

25. The method of claim 23, wherein the request is sent to the external device based on

a type of external sensor data to be provided by the external device.

26. The method of claim 25, wherein the type of external sensor data is determined
based on the answers to the pre-programmed inquiries received from the information

provider.

27. The method of claim 23, wherein the emergency is a medical emergency of a victim,
and wherein the request is sent to the external device based on an association between

the external device and the victim.

28. The method of claim 23, wherein the request is sent to the external device based on

an association between the information provider and the external device.

29. The method of claim 22, wherein the answers to the pre-programmed inquiries are

received verbally from the information provider.

30. The method of claim 22, wherein the answers to the pre-programmed inquiries are

received by text from the information provider.

31. The method of claim 22, further comprising the computer device generating a chief

complaint based on answers received from the information provider.

32. The method of claim 31, further comprising the computer device determining the

likelihood of the chief complaint based on the external sensor data.

33. The method of claim 32, further comprising the computer device receiving a chief

complaint from the dispatcher.

34. The method of claim 33, further comprising the computer device determining the

likelihood of the chief complaint based on the external sensor data.
35. The method of claim 22, further comprising:
generating instructions based on the external sensor data; and

sending the instructions to personnel of the emergency dispatch response.
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36. The method of claim 22, further comprising:

determining the emergency based on the answers to the pre-programmed

inquiries; and

determining the likelihood that the emergency is accurate based on the external

sensor data.

37. A non-transitory computer-readable storage medium, the computer-readable storage
medium including instructions that when executed by a computer device, cause the

computer device to:
present pre-programmed inquiries of an interrogation protocol for an emergency;
receive answers to the pre-programmed inquiries of the interrogation protocol;

receive different types of external sensor data from external devices over a

network;

generate a determinant code, based on the answers from the pre-programmed
inquiries and the external sensor data, the determinant code indicating a priority of an

emergency response, and

provide the determinant code to an emergency responder system to generate an

emergency dispatch response.

38. The non-transitory computer-readable storage medium of claim 37, wherein the
instructions further cause the computer device to send a request to one of the external

devices to provide a type of external sensor data to the computer device.

39. The non-transitory computer-readable storage medium of claim 38, wherein the type
of requested external sensor data is determined based on the answers to the pre-

programmed inquiries.

40. The non-transitory computer-readable storage medium of claim 38, wherein the
emergency is a medical emergency of a victim, and wherein the request is sent to the

external device based on an association between the external device and a victim.

41. The non-transitory computer-readable storage medium of claim 37, wherein the
instructions further cause the computer device to generate a chief complaint based on the

answers to the pre-programmed inquiries.
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42. The non-transitory computer-readable storage medium of claim 41, wherein the
instructions further cause the computer device to determine the likelihood of the chief

complaint based on the external sensor data.

43. The non-transitory computer-readable storage medium of claim 37, wherein the

instructions further cause the computer device to receive a chief complaint as an input.

44. The non-transitory computer-readable storage medium of claim 43, wherein the
instructions further cause the computer device to determine the likelihood of the chief

complaint based on the external sensor data.

45. The non-transitory computer-readable storage medium of claim 37, wherein the

instructions further cause the computer device to:
generate instructions based on the external sensor data; and
send the instructions to personnel of the emergency dispatch response.

46. The non-transitory computer-readable storage medium of claim method of claim 37,

wherein the instructions further cause the computer device to:
determine the emergency based on the received answers; and

determine the likelihood that the emergency is accurate based on the external

sensor data.
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