wo 2014/003946 A 1[I I/ 0FV 00RO O O Y O R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

3 January 2014 (03.01.2014)

WIPOIPCT

(10) International Publication Number

WO 2014/003946 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
GO8B 25/01 (2006.01) HO4W 4/22 (2009.01)
A61B 5/00 (2006.01)

International Application Number:
PCT/US2013/043060

International Filing Date:
29 May 2013 (29.05.2013)

Filing Language: English
Publication Language: English
Priority Data:

13/538,511 29 June 2012 (29.06.2012) US
Applicant: ZOLL MEDICAL CORPORATION

[US/US]; 269 Mill Road, Chelmsford, Massachusetts
01824-4105 (US).

Inventor: ELGHAZZAWI, Ziad; 115 Sheridan Street,
Newton, Massachusetts 02465 (US).

Agent: DRAKE, Tonya S.; Fish & Richardson P.C., P.O.
Box 1022, Minneapolis, MN 55440-1022 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(84)

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, P, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SF, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

(54) Title: RESPONSE SYSTEM WITH EMERGENCY RESPONSE EQUIPMENT LOCATOR

500
P — =
= f ) . -93 566103 44.889133, 0
12MINUTES 0.MILES SCRIPTION:
4RESPONDERS VIETI IDENTIFIED 508
CHEST PAIN AND
HORTNESS OF
BREATH TO CALLER
EQUIPHENT RESPONDERS
Status  Distanchoffy? COMFRUED RESPONDERS
W eg 00 D %lDR ELIZABETH LANGHANS
O green 007m O | 510
504 W 0m O
D 0ogmi O
506 D yom 01 [ pe———————
green SELECTED RESPONDERS
W el 021 D |RyTOWOILO@
512
513 515 517
CANDIDATE RESPONDERS [\, - 4
RapCHRIS FOFF (D 5
/}516
| —

511

(57) Abstract: This document relates to systems and techniques for providing response to emergency situations, such as traftic acci -
dents, cardiac arrest, or other medical emergencies. The systems and techniques include systems and techniques for identifying and
accessing emergency response equipment during a medical emergency.



WO 2014/003946 PCT/US2013/043060

Response System with Emergency Response Equipment

Localor

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit under 35 U.S.C. § 119(e) of

UL.S. Patent Application No. 13/5838,511, entitled "RESPONSE SYSTEM
WITH EMERGENCY RESPONSE EQUIPMENT LOCATOR,” filed

June 28, 2012, which is incorporated herein by references in ils entirety.

TECHNICAL FIELD

{00017  This document reiates to computer-based sysiems and
techniques for providing response o emergency situations, such as traffic

accidenis, cardiac arrest, or other medical emergencies.

BACKGROUND
{00027 Sudden health problems such as sudden cardiac arrest and
injuries caused by accidents kill thousands of people and cause permaneant
injury every year. Fast and compelent care can be essential to positive
putcomes in such situations. For example, it is said that the chance of
surviving a sudden cardiac arrest falls by fen percent for every minuie in
delaying effective treatment.
{0003} Emergency events like sudden cardiac arresis and accidentis are
generally responded to by organized emergency response uniis, such as
ambulance or fire crews, and by laypeople who arg immediately around the

events so that they personally wilness or offer assistance for the events.
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SUMMARY
{08841 This document describes systems and techniques that may be
used to alert responders about an emergency situation and assist the
responders in oblaining emergency response equipment such as AEDs. In
the systems and technigues described here, an emergency caill may come
into a dispaich service and the dispatch service (8.g., through an employed
human dispatcher) may enter the gddress for the call and may have a map
of the area around the call brought up on a video monitor. The map may
be populated with icons that represent the locations of registered
responders (including lay responders) in the geographic area around the
call. The dispaicher may then choose to nolify one or more of the
responders. Upon receiving a notification, each candidate lay responder
may reply with an indication of whether they are willing and able fo help
with the call. If they indicate that they are willing to help, the sysiem may
automatically send fo their mobile computing device a map that shows their
current location, the location for the call (where the call is near the victim's
location), a highlighted navigation roule between their localion and the
jocation of the call, and possibly icons that indicate the locations of
publiche-accessible emergency response squipment (first aid kits and
automatic external defibrillators {AEDs)) that might be helpful in responding
to the call. The information about the publicly-accessible emergency
response squipment can include an indication of the stalus of the

equipment. By including the status of the emergency response equipmeant,
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the rescuer will not waste time locating and accessing equipment that is
not fully functional {e.g., equipment with a low batlery).

[0005]  In one or more of the systems and techniques described here,
gmergency response squipment (e.g., publicly-accessible equipment or
noi- publichy-accessible equipment) may be provided to the scene of an
emergency by someone associated with the equipment (e.g., an owner or
administrator). For example, upon receiving an emergency call, the
dispatcher can enter the address for the call and may have a map of the
area around the call brought up on a video monitor. The map may be
populated with icons that represent the locations of registered emergency
response equipment (e.g., registered AEDs}, whose locations have been
previously stored in a database. The database also includes information
{e.g., contact information} with associated owners or administraiors for the
squipment. The owner or administrator is any person associated with the
equipment that has agreed to be notified of an emergency in the area and
potentially provide the emergency response equipment to the scene of the
gmergency upon request. The owner or administrator is not required (o be
trained in providing emergency medical assistance, but rather has agreed
simply to bring the emergency response equipment o the scene of the
emergency. Thus, no special training is needed Tor the owner or
administrator of the equipment. Based on sguipment in the vicinity of the
emergency, the dispaicher may then choose {o notify one or more of the
owners or administrators associated with a particular one or with particular

ones of the pieces of registered emergency response equipment and
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request that the owner or administrator bring the equipment {o the scene of
the emergency. Upon receiving a nofification, each owners or
adminisirators may reply with an indication of whether they are willing and
ahie to provide the medical equipment. if they indicate that they are willing
to help, the system may automatically send to their mobile computing
device, a map thai shows the location of the emergency.

{00061  Such systems and techniqueas can, in certain implemeniations,
provide one or more advantages. For exampile, by identifying equipment
owners or administrators in addition fo responders in the vicinity of a viclim
or victims, the systems and fechniques can reduce response time for an
ermergency, which can be critically important for cardiac arrest victims. For
example, the squipment owners or administrators can provide necessary
emergency response equipment (such as a defibrillator) while the
responders can provide inilial treatment o the victim, for example by
administering CPR. In some examples, the responder can initiate
treatment o the victim sooner because they do nol need o spend time
locating and oblaining the medical equipment. In some additional
examples, responders may be shown the location of known publicly-
accessible sguipment and status of such equipment, so that they can
determing which equipment is fully functional and get it on the way 1o
tending o the victim. This can reduce the time required to oblain functional
emergency response equipment.

{00071 In some aspects, a method includes receiving a request for

emergency services and receiving information that identifies a location
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associated with the request, identifying, from among a plurality of
individuals registered as potential responders, one or more registered
individuals who are currently nearest to the identified location, identifying
one or more pleces of emergency response gquipment nearest to the
identified location, identifying registered individuals associated with the
identified emergency response equipment, and transmitting, to the one or
more individuals regisiered as polential responders and o the registered
individuals associated with the emergency response equipmaent,
information that identifies the location.

{00081 Embodiments can include one or more of the following.

[000G9]  The method can also include transmitting o the one or more
individuals registered as potential responders an invitation {o respond to
the request for emergency services, determining whether a first of the one
or more individuals registered as potential responders has respondsd
affirmatively to the invitation, and transmitling information that identifies the
{ocation to the first registered individual.

{00101 The method can also include transmitting o the one or more
registered individuals associaled with the identified emergency response
equipment an invitation to respond to the request for emergency services
by providing the emergency responss equipment, delermining whether a
first of the one or more individuals associated with the identified emergency
response equipment has responded affirmatively {o the invitation, and
transmitting information that identifies the location to the first individual

associalad with the identified emergency responses sguipment.

(]
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{0811] The method can aiso include registering a plurality of individuals
as potential responders and registering a plurality of individuals associated
with emergency response sguipment.

{00121  The method can also include registering the plurality of potential
responders and the plurality of individuals associated with emergency
response equipment comprises posting a sign-up software application thai
is internel accessible, and registering volunieers from the public, for
example, using the sign-up application.

{00131  In some additional aspects, a method for communicating
information o medical responders can include recelving a request for
emergency services and receiving information that identifies a iccation
associated with the request, identifying, from among a plurality of
individuals registersed as polential responders, ons or more registersd
individuals who are nearest to the identified location, and identifying one or
more pieces of registerad emergency response equipment nearest o the
identified location, accessing status information associated with the
amergency response squipment nearest {o the identified location, filtering,
based at least in part on the status information, the identifled registerad
emergency response equipment io determine a subset of functional
emergency response equipment; and transmitling, to the one or mors
registerad individuals, information that identifies the location and identifies
{ocations for the determined subset of functional emergency response
equipment,

[0014]  Embodiments can include one or more of the following.
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{0015} The method can also include transmitling to the one or more
individuals registered as polential responders an invitation to respond to
the request for emergency services, determining whether a first of the one
or more individuals registerad as polential responders has responded
affirmatively to the invitation, and transmitling information that identifies the
location associated with the reguest fo the first registered individual.
{08168] The method can also include registering a plurality of individuals
as potential responders by posting a sign-up software application that is
internet accessible, and registering volunteers from the public using the
sign-up application.

({00171 The information that identifies iocations for the delermined
subset of functional emergency response equipment can include a map
having icons identifying the smergency response equipment.

{00181 The icons can be configured fo provide status information for the
emergency response squipment nearest lo the ocation associated with the
request for emergency services.

(00191 The icons can be color-coded to provide slaius information.
{00207 In some aspects, a method can include recelving a request for
emergency services and receiving information that identifies a lccation
associated with the reguest, identifying, from among a plurality of
individugls registered as polential responders, one or more registered
individuals who are currently nearest to the identified location, identifying
one or more piaces of registered emergency response aguipment nearest

to the identified location, accessing status information associated with the

-3
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identified one or more pleces of emergency response equipment, and
fransmitting, to the one or more registered individuals, information that
identifies the location and identifies locations and status information for the
identified one or more pieces of emergency responss equipment.

(00211 Embodiments can include one or more of the following.

{00221  The method can include fransmiiting 1o the one or more
individuals registered as poleniial responders an invitation to respond 1o
the request, determining whether a first of the one or more individuals
registered as potential responders has responded affirmatively to the
invitation, and fransmitting information that identifies the location to the first
registered individual.

{08231 The methed can also include registering a plurality of individuals
as potential responders by posting a sign-up soflwars application that is
internet accessible, and registering volunteers, from the public, for example
using the sign-up application.

{00241 The information that identifiss locations for the determined
subsat of funchional emergency response eguipment can include a map
having icons identifying the emergency response equipment, the icons
being configured {o provide the status information for the emergency
responss equipment.

{00251  Transmitling the information thal ideniifies locations and stalus
information for the emergency response equipment can include

transmitting information to provide color-coded icons with the color of each
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icon being based on the status of the associated emergency response
equipment.

{00261 In some aspecis a computer program product includes
instructions o cause a pProcessor to receive 3 request for emergency
services and receive information that identifies a location associated with
the request, identify, from among a plurality of individuals registered as
potential responders, one or more registered individuals who are currently
nearest o the identified location, identify one or more pieces of
emergency response sguipment nearest {o the identified location, identify
registerad individuals associated with the identified emergency response
equipment, and transmil, to the one or more individuals registered as
potential responders and {o the registered individuals associated with the
emergency response equipment, information that identifies the location.
{00271  Embodiments can include one or more of the following.

{00287 The computer program product can include instructions to cause
the processor to transmit to the one or more individuals registered as
potential responders an invitation to respond 1o the request for emergency
services, determine whether a first of the one or more individuals
registerad as potential responders has responded affirmatively to the
invitation, and transmit information that identifies the location o the first
registered individual.

{00297  The computer program product can include instructions to cause
the processor {o transmit o the one or more registered individuals

associatad with the identified emergency response squipment an invifation
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to respond to the request for emergency services by providing the
emergency response sgquipment, determine whether a first of the one or
more individuals associated with the identified emergency response
equipment has responded affirmatively (o the invitation, and ransmit
information that identifies the location to the first individual associated with
the identified emergeancy responss equipment.

{00301  The computer program product can include instructions o cause
the processor (o register a plurality of individuals as potential responders
and register a pluraiity of individuals assodiated with emergency response
equipment,

[0031]  The computler program product can include instructions to cause
the processor {0 access status information associated with the identified
one or more pieces of emergency response equipment; and transmit, to
the one or more registered individuals, information that identifies the
{ocation associated with the request for emergency services and identifies
locations and status information for the identified one or more pleces of
gmergency response equipmesnt,

[0032] In some aspects, a system can include an equipment database
that includes location information for emergency responss squipment; a
responder database that includes information about a plurality of
individuals registered as polential responders; and a computer. The
computer can be configured to receive a request for emergency services
and receive information that identifiss a location associaled with the

raquest, access the dalabase thatl inciudes information about g plurality of

10
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individuals registered as potential responders to identify, from among the
plurality of individuals registered as potential responders, one or more
registerad individuals who are currently nearest to the identified location,
access the equipment databass to identify ong or more pleces of
emergency response equipment nearest to the identified location and
identify registered individuals associated with the identified emergency
response equipment, and fransmil, to the one or more individuals
registered as potential responders and {o the registered individuals
associated with the emergency response equipment, information that
identifies the location.

[0033] Embodiments can include one or more of the following.

[0034] The computer can be further configured to transmit to the one or
more individuals regisiered as polential responders an invitation {0 respond
to the request for emergency services, delermine whether a first of the one
or more individuals registered as potential responders has responded
affirmatively o the invitation, and transmit information that identifies the
location to the first registered individual.

[0035] The computer can be further configured o transmit to the one or
more registered individuals associated with the identified emergency
response equipment an invitation to respond o the request for emergency
services by providing the emergency response equiprent, determine
whether a first of the one or more individuals associated with the identified

emergency response gquipment has responded affirmatively io the



WO 2014/003946 PCT/US2013/043060

invitation, and transmit information that identifies the locatlion to the first
individual associated with the identiflied emergency response squipment.
{0036] The computer can be further configured {0 access status
information associated with the identified one or more pieces of emergency
response equipment; and fransmit, to the one or more registered
individuals, information that identifies the location associated with the
request for emergency services and identifies locations and status
information for the identified one or more pieces of emergency response
equipment.

{00371  The details of one or more embodimentis are sel forth in the
accomparnying drawings and the description below. Other features and
advantages will be apparent from the description and drawings, and from

the claims.

DESCRIPTION OF DRAWINGS
{00381 FIG 1Ais a conceptual diagram showing computer-guided
emergency response by responders according o an example embodiment
of the invention.
{00381 FiG 1B is a conceptual diagram showing computer-guided
amergency response by responders including siatus information
gmergency response aquipment according (o an example embodiment of
the invention.
{08401 FIG 2 is a block diagram of a system for coordinating lay
response o emergency events according o an example embodiment of

the invention.
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{0841] FIGS. 3Aand 3B are flow charts of processes for organizing a
response to an emergency call according io an example embodiment of
the invention.

{00421 FIGS. 4 and 5 show an exemplary screen shols for g dispatcher
according o an example embodiment of the invention.

{00431 FIG 6 shows an example of a gensric computer device and a
generic mobile computer device, which may be used with the techniques
described herein.

{0044] Like reference symbols in the various drawings indicate like

elemenis.

DETAILED DESCRIPTION
{00458] FIG 1is a conceptual diagram showing computer-guided
amergency response by responders according 1o an example embodiment
of the invention. In general, the figure shows a conceptualized version of &
map for an area around a park in a metropolitan geographic area. An
emergency event has recently occurrad in the park, and various
responders in the area of the event are shown converging on the location
of the event. The map is overlaid with icons that represent various objects
in the area, including a victim 102, various responder’s 104A-C, and pisces
of emergency response equipment 106A-C and 108. The figure also
shows a representation of a screen for a smart phone 110 o indicate an
example graphical user inferface (GUI) that may be shown to a lay
responder 104A who has chosen fo volunteer {0 respond {o a call in the

area. The discussion with respect {o this figure is intended fo indicale in
13
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general ways how responders may be organized and noflified, and how
they may communicate with each other, in order to improve response {o an
emergency condition, such as a call about a person suffering from sudden
cardiac arrest, or a mass emergency having multiple victims for which
responder coordination is important. Examples of coordinating responders
are described, for example, in U.5. Patent Application 12/046,803, filed on
November 15, 2010 and entilled "Communiiy-Based Response Sysiem’”,
the contents of which are hereby incorporated by reference in iis entirety.
While FIG. 1 illustrates the use of a smart phone 110 for communicating
with rasponders, other mobile communication or computing devices could
be used such as a lapiop, phone, tablet, etc.

[0(48] I the figure, the victim 102, has suffered a sudden cardiac arrest
while running on a trail near a pond in the park. Upon fesling chest pains,
the victim 102 may have called 911 in order 1o report an emergency, or
may have activated an application installed on his or her smart phone,
where the application is pregrammed o initiate a call o emergency
services and to provide dala that indicates the victim's 102 geographic
location {e.g., as determined by the smariphone GPS or by using cell tower
trianguiation or similar services). Alternatively, the call to the central
service may be made by telephone, either by the victim 102, or by a citizen
who has come upon the victim 102 and has recognized that the victim 102
is in trouble. The dispaicher may then choose, at the dispaicher's
discration, to alert professional responders and registered responders who

are ragisterad with the system and who may be in the area around the
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park. As discussed in more detail below, the dispaicher, upon puiling up
the map around the area of the victim 102, may choose {0 see an overlay,
or laver, on the map of all possible registered responders in the area.
From such an interface, the dispaicher can press on icons that represent
certain polential responders to choose them as candidate responders, and
may then make other selections {0 have notifications sent to each of thoss
candidate responders regarding the emergency. A notification can then be
sent to the candidate responders. For example, a message may be sentto
each smart phone of the candidate responders.

{00471 Additionally, as discussed in more detail below, the dispalicher,
upon pulling up the map around the victim 102 may choose o overlay or
laver on the map aill available emergency response equipment such as
automatic external defibrillation devices (AEDs) in the area. The
information about the available emergency response equipment can
inciude the status of the emergency response equipment. For example, the
map can be overlaid with color-coded icons associated with each piece of
medical equipment where the color coding is indicative of the status. From
such an interface, the dispaicher can press on the icons that represent
certain potential emergency response equipment and then make a
selection {0 have notifications sent to owners or administrators of the
emergency response equipment {o bring the emergency response
equipment {o the scene of the emergency and/or to provide information

abhout the location and accessibility of the smergency response equipment
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to the responders responding o the emergency {(e.g., by including the
information in the noiification sent to the responders).

{00481 In more particularly, the map in FIG. 1 shows iconic
rapraseniation of equipment thal is in the geographic area of the victim
102, and that may be accessible o responders who agree {0 help with the
emergency situation. For example, icons having thunderbolis on them
represent AEDs that a responder may grab and take (o the victim 102
when the victim has suffered a sudden cardiac arrest. lcons having a "+
on them may represent first aid kits that responders could use o bandage
or gtherwise freat victims of an accident. As described more fully below,
the exisience and locations of the various pieces of equipment may initially
be enrciled by owners of the sguipment who want to make it available in
emergency situations, and registered volunteers may periodically survey
various areas to locate the equiprnent and o verify that it is still there, is
operational, and is publicly accessible. Also, the equipment may include
wireless functionality by which it reports itself in to a network, such as via a
3G interface, WiFI inlerface, WhisperNal-type interface and the like. An
owner of such a device may then “open” the device to inspection by a
lifesaving system, which may then periodically seek and receive reporis on
the current status of the device. In cerfain instances, such a system {(which
could be operated by a non-profit organization} may trade free rmoniforing
of device status in exchange for the device owner agreeing to open the

device for public use when it is needed.

16
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{00497 The equipment may also be associated with a schedule during
which it is available, so that the system may filter the display of equipment,
50 as not {0 show equipment that is nof currently available. As one
example, a coffee shop near the park may keep an AED near its counter
wherte i cannot be siolen, but may be willing, as a gesture of good will, to
have responders run into the shop and borrow the AED if it is neaded in
the area. Such an AED may be shown to responders on their devices if an
emergency arises during the shop’s hours of operation, but not shown after
hours.

{00501  In some embodiments, for example as shown in figure 18, the
iconic representations of the equipment can include information about the
status of the equipment. For example, the iconic representation can be
color-coded {o indicate whether the equipment is Tully functional. In one
particular example, a green color coding of the icon could be
reprasentative of equipment that has recently been tested and is fully
functional, a red color coding can be representative of equipment that is
not fully functional, and a yellow color coding could be representative of
equipment that has not recently been lested but was previously funclional
at the time of the last tesl. In the particular example shown in figure 1B,
AED 106C is color-coded to indicate thatl the AED is not functional, Thus,
while AED 106C is the nearast AED to victim 102, upon sesing the status
information a rescuer would know that this AED is not functional and locate
the nexi nearest AED device (2.g., device 106B) rather than Irying to uss

the nonfunctional AED 106C.
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{00517 Referring now more specifically to the smart phone 110 of
responder 1044, the screen of the smart phone 110 shows an example of
what the responder 104A may see after she has been notified about the
victim's 102 problem and has affirrmatively responded that she would like to
take part in the response - thus converting herselif from a candidate
responder {0 a confirmed responder.

{00527  Upon the user 104A making such an indication, the dispaicher
and/or a related autormated system may download to the smart phone 110
information {o allow the responder 104A 1o locate the victim 102, 1o show
any relevant eguipment in the area on the way o the viclim 102, and o
cormnmunicate {o other responders who may be en route o helping the
victim 102. Such information may be provided o the responder in a variety
of manners, and in this example has been provided in the form of a
webpage document that includes cusiom lext about the victim 102,
selectable controls by which the responder 104A may interoperate with the
system, and a map with a navigational route o guide the responder 104A
to the victim. The map includes information aboul emergency response
equipment and the status of such equipment.

{00531 Referring now {o the particular information displayed on the
smart phone 110, and starting from the {op of the display on the smart
phone 110, there is shown a textual report 116 regarding the problern with
the victim. Below the report 116, are two selectable controls 112 and 114,
Selectable control 112, when selected by the responder 104A, will create a

voice connection belween the responder 104A and the victim 102.
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Seleciable controf 114, when selecled, connects the responder 104A to
whatever professional responders have besn dispatched by the dispaich
caniar and/or {o the dispaicher. The botlom of the display for smart phone
110 is {aken up by 3 map 118 which may be generated from a combination
of data sources using known technigues such as those for creating mash-
ups with GOOGLE MAPS. For example, the dispatch center may provide
a latitude and longitude for responder 104A and a latitude and longitude for
victim 102, fo a navigation system that is publicly available (via a published
application programming interface (API}), and a navigation system may
respond by providing data for drawing the map overlaid with a thick
navigation route line for an optimal path between the two points for the
responder 104A. In addition, actual icons 120 and 122 are supsrimpossad
on the map to show the responder 104 A where relevant equipment is
located near their roule between their current location and the victim 102,
These icons can include visual indicia, such as color coding, to indicale the
status of the medical equipment.

(00541 In someexamples, the icons can include a selsctable control that
when selecied connects the responder {o an individual {e.g., a device
owner or administrator) assoclated with the medical equipment. By
connecting the responder with the individual associated with the medical
squipment, the respondsr may be able to more guickly lncate the
equipment. For example, if an AED device is located behind the counter of
a coffee shop, the icon on the responders map may point {o the responder

to the coffee shop. Howevaer, without further information it may be difficult
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for the responder (o locale the AED within the coffee shop. Thus, the voice
comimunication can be beneficial in coordinating access o the emergancy
medical equipment.

{0655] In somne additional examples, the emergency response
equipment icons can include selectable conirols that, when sslected,
provide additional information about the medical equipment. For example,
when the icon is selecled additional information such as details about the
location of the medical equipment, type and content of emergency
response equipment available, and/or contact information for an individual
associated with emergency response equipment can be displayed (e.g., a8
shown in FIG. 5).

{0858] The gathering of the information that is overlaid on the map may
be by a server sysiem before sending such information to the various client
devices, or the server systern may send information to the client devices,
which may in turn automatically contact third-party mapping and navigation
sarvices {e.g., using their on-board applications and/or JavaScript provided
to them by the server system) to generate the displays shown here.

(00571  In some examples, the polential responders may additionally
inciude the owners or administrators of emergency response equipment
siich as AED units. In such examples, in addition to notifving responders,
the operator also notifies the owners or adminisirators of the emergency
response equipment. The owner or administrator can respond (e.g., in a
manner similar to the responders) with whether he or she is available in

wiiling to bring the emergency response equipment (o the vicinity of the
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emergency. f so, information about the emergency, including a map to the
focation is sent to the owner or adminisirator.

{0058]  Also, though the lay responder’s device 110 is shown and
described as g smart phone in this exampile, it may take a variety of other
forms. For example, the device could be a cellular telephone having text
messaging capabilities, 5o thai the user can receive direction via text
message. The device could also be a portable nelworked device that doss
not have direct teiephony capabilities such as an IPOD TOUCH media
plaver or similar device. Other devices such as tablet PC's and other
portable communication devices may aiso be used.

{08591 FiG 2 is a block diagram of a system 200 for coordinating
responders to emergency events. In general, the system 200 shows
varicus main sub-systems that can be used in an example to implemeant
functionality like that described for FIG. 1 and below. The sub-systems are
generally direcied {o receiving notification of an event that needs human
responders, identifying responders in the area of the event, polling certain
responders to see if they would like {0 be involved, and providing the
responders who reply affirmatively with information to help them respond to
the event. The sub-sysiems may also help coordinate the efforis of the
responders or other individuals to coordinate the location and delivery of
emergency rasponse equipment such as AEDs to the scene of the
emergency.

{00601 A central component of the sysiem 200 is a dispaich center 202

such as a traditional emergency 911 dispaich center where operators
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{human or auiomated) receive calls about emergency events, take
information on those calls, and notify appropriate professional responders
so that they can respond to the calls. In this exampleg, the dispatch center
202 is augmented with additional sub-systems to provide for greater
functionality, including the dispaich of responders to emergency events and
the coordination of delivery of emergency response squipment to the
emergency event.

{0081} The dispalch cenier 202 can receive communications e.g., calis
or data communications through telephone network 206 from basic
telephones such as ceilular telephone 222 and/or through network 204
from mobile computing devices 220, Calls may also come info the
dispatch center 202 via portable emergency response equipment worn by
potential viclims. The dispatch center 202 may also communicate with a
notification system 208, which is designed to provide nolifications to
responders {lay responders and/or professional responders) about
emergencias that may be ocourring in their area and for which their
intervention may be requested. The notification system 208, in performing
these operations, may initially serve as an interface between a dispalcher
at the dispatch center 202 and various candidate and confirmed
responders who arg using devices such as mobile computing device 220.
{0862] The notification systern 208 may also manage an enroliment
process by which responders register themselves with the system 208 and
are managed by the system 208, The notification system 208, in

performing its functions, may depend on and manage a number of sources
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of data. Forexample, location data 212 may be gathered from devices
used by various responders who are enrolled with the system 208 {o
determine where the responders are located. Thus, for example, the
notification system 208 may receive a query from the dispatch center 202
that identifies a location of an emergency and then use that iocation to
identify enrolied responders who are currently in that same vicinity and
whose devices are currently turned on and reporting their location. Such
information may be made available voluntarily by the responders when
they regisier with the system, so that they permit tracking of their current
location for defined purposes and under defined conditions.

{08631 Map data 216 may also be siored by, or otherwise accessed by,
notification system 208. The map data 216 may iake the form of visual
map tiles and data required o connect latitudefongitude coordinates or
other such information o lecations on the map. The map data 216 may
also include dala needed io generate navigational routes on maps, and
also to convert English language {(or other human language} addressss o
more technical map identifiers such as lgtitudefiongilude coordinates.
While the map data 2186 and other data are shown as being part of the
notification system 208 in this example, they may also be accessed from
other locations, such as from third-party services provided by companies
like GOOGLE, YAHQO!, MAPQUEST, and MICROSOFT using APl's that
are public and generaily familiar.

{0064]  The notification sysiem 208, in performing its functions, may

additionally depend on emergency response sguipment data to 220 and
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emergency response equipment owner data 221. The emergency
response equipment data 220 can include information about the location of
the emergency response equipment {8.q., the latitude and longitude, the
physical location within a building, the common name of the building, the
address of the location), availability of the emergency response equipment
{e.g., if the equipment is only available during business hours or with other
rastrictions), type of equiprment available {e.g., first aid supplies, portable
defibrillators, or other medical instrumentation and supplies), and/or status
information about the equipment. When a request for emergency services
is received by the dispaich center, in addition to identifving available
respondents, the dispatch center can additionally locate and identify
emergency response equipment that may be useful for responding to the
emergency. The location of the emergency responss equipment can be
overlaid on the map generated by the notification system 208.

{0865] The notification system 208 may additionally rely on emergency
response equipment owner of administrator data 221. For example, similar
to identifying respondenis in the area, emergency response gquipment
owners or administrators can additionally be identified and contacied to
provide emergency response equipment to the scene of the emergenacy.
Such information may be made available voluntarily by the emsrgency
response equipment owner or adrninisirator when they register with the
system, so that they permit such contact. Location of the egquipment
owners and administrators does not need t0 be tracked. Rather, such

individuals can be people who are likely 1o be near the eguipment. For
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example, if he equipment is localed in an office building, the adminisirator
or gwner can be an employes having an office near the squipment. Thus,
a particular plece of emergency response equipment can have muiliple
owners or administrators who are registered with the system as being likely
to be near the equipment and willing to respond (o an emergency.

[0068] An inter-responder communication system 210 may be provided
as an adjunct to the notification systerm 208, The inler-responder
communication system 210 may be provided to allow voice
comimunications between responders and each other, between responders
and a victim, and between other parties that may be involved in an
gmergency response operation such as the equipment owners and
administrators.

{00671  As an example of the operation of system 200, a call may be
initially received al the dispatch center 202 from telephone 222, such as
through a 911 calling network. A dispatcher at the dispatch center 202
may speak to a caller on telephone 222 1o find out that the caller is
witnessing another person having a heart attack in the 800 block of Main
Street. The dispatcher may begin fo type information about the call into a
computer terminal 203, including the text "600 block of Main Strest”, and
such texi entry may cause a map to be displayed on a computer display of
the dispaicher, ceniered around the typed address.

{00887 The computer display may also show icons thal represent all
potantial responders who are currently known to be in the area of the 600

block of Main Strest (i.e., whose devices agre on and reporting their

-]
i



WO 2014/003946 PCT/US2013/043060

locations) and o show all emergency response equipment known to be in
the area. A mapping module {e.g., 8 mapping module in terminal 203} can
obtain such information by accessing information from the notification
sysiem 208, and then plotting icons for polential responders and
emergency response equipment on the dispatcher's computer monitor.
Each of the icons for the potential responders may be supplemented with a
small indicalor that shows the type of responder that each parson in the
area is, such as a trained physician or a relatlively inexperienced giver of
CPR. Additionally, each of the icons for the emergency response
equipment may be supplemented with an indicaior of the equipment’s
current status and the type of equipment available.

{00691 The dispatcher may then select some of the identified
responders in the area, such as by tapping thelr icons on a touchscreen
compuier interface, and may then select a conirol (e.g., click or tap an on-
screen button) {o have a notification generated for each of the selected
responders, making them candidate responders. Similarly the dispaicher
may then select some of the identified emergency response equipment in
the area, such as by tapping the icons for the emergency response
equipment on a touch screen computer interface and may then select a
conirol to have a notification generated to gach of the owners or
administrators of the medical equiprment.

{00781 FiGa. 3Ais g Hlow chart of a process for organizing responders
and individuals able o provide emergeancy response equipment such as

AEDs to an emergency call according to an example embodiment of the
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invention. In general, the process involves identifying a number of lay
respondents who have registeraed with a system and are in the vicinity of an
incoming emergency event, identifying emergency response equipment in
the vicinity of the incoming emergency event and identifying equipment
owners or administrators associated with such equipment.

{00711  The process begins at box 302, where a system receives
information about an emergency call. In one instance, the call may be a
911 call and the information may be entered inio a computer terminal by an
operator who answered the call. In other instances, the call may be a data
transmission from a mobile computing device. In either situation, a location
for an emergency event may be delermined, such as by the operator typing
in an address relayed by the caller, or by location information received with
a data transmission (e.g., GPS data from a mobile compuling device).
{0872] Athox 304 a geographic determination component of a system
{e.g., mapping module 205 in FIG. 2} oblains location information like that
discussed above and converts it to a latitude/longitude coordinate or area.
For example, a dispatcher’s terminal may provide for parsing of text that
the dispaicher types and any addresses that are identified in the text may
be passed {o a separate sysiem thal may turn the address info a
latitude/longitude coordinate. In response, another system may be caused
to transmil data to the dispatcher’s terminal 3o that 3 map of the area
around the svent is displayed o the dispalcher.

{00731 At box 306, active responders in a vicinity of the emergency

ocation are identified. For example, the same system thal ransmitted the
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map daia to the dispaichers terminal may also access a tracking sub-
system that is aware of or can poll the locations of mobile computing
devices for all psople who are registered as potential responders with the
process, who are in the vicinity of the emergency, and who have their
devices turn on, reporting their current location.  The possible responders
may be determined using one or morg of the methods described in U.S.
Patent Application 12/948,803, filed on Novernber 15, 2010 and entitied
“‘Community-Based Response Systent”, the contents of which are hereby
incorporated by referance in its entirety.

[0074] Al box 308, the process sends information and map data for
transmission {o responders. In an embodiment, the processes sends
information and map data for transmission o other parties, for example,
equipment owners or administrators associated with such equipment
and/or caller. The information may include sore basic information about
the emergency and also information needed to generate an annotated map
like that shown in FIGE. 1A and 1B. At box 310, the process coordinates
communications among the responders.

[08758] Al box 312, the process ideniifies emergency response
equipment in the vicinity of the emergency Iocation. For example, the same
system that transmitied the map data to the dispaichers terminal may also
access stored information about emergency response equipment such as
AEDs fo determine which emergency response equipment is the vicinity of
the emergency location. The operator can select one or more particular

pieces of the emeargency response equipment based on the type of
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emergency response equipment available, the distance from the
emergency location, the type of emergency and/or the status of the medical
equipment. Once the particular pleces of emergency response equipment
have been identified, al box 314, the process identifies individuals
associated with the identified medical equipment. For example, information
about ons or more individuals that are likely to be in the area of the
emergency response aquipment and have registered with the sysiem as
being willing to respond to an emergency event by providing the
emergency response sguipment to the scene of the emergency can be
accessaed. Oncs the relevant individuals have beean identified, at box 3186,
the process sends a request {o the identified individuals 1o provide the
emergency response equipment to the emergency location. The
information provided o the identified individuals may includs some basic
information about the emergency and also information needed {o generale
an annoiated map like that shown in FIGS. 1A and 18.

{0076] FIG. 3B is a flow chart of a process for organizing responders to
an emergency call gecording to an exampie embodiment of the invention.
in general, the process involves identifving a number of lay respondents
who have registered with a system and are in the vicinity of an incoming
emergency event and providing them with information about emergency
medical eguipment in the vicinity,

{00777  As desocribed above in relation {o FIG. 3A, system such as the
dispaich center 202 in Figure 2 receives information about an emergsncy

call {(hox 332}, oblains location information like that discussed and converts
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it to a latitude/longitude coordinate or area {(box 334), and identifies active
responders in the vicinity of the emergency location {box 336}

{0078] At box 338, the system identifies emergsncy response
equipment in the vicinity of the emergency location. For example, the
system that transmiited the map data to the dispaicher's terminal may also
access stored information aboul emergency response equipment such as
AEDs o determine which emergency response equipment is the vicinity of
the emergency location. The operator can select one or more particular
pieces of the emergency response sguipment based on the type of
emergency response ggquipment available, the distance from the
emergency location, the type of emergency and/or the status of the
medical equipment.

{08791  In some additional embodiments, the sysiem can automatically
select one or more pleces of emergency response equipment based on a
distance from the vicinity of the emergency location.

{08881 In some additional examples, the system can automatically
select a predetermined nurnber of pieces of emergency response
equipment based on the type of emergency {o locate the nearest
equipment {o the emergency location regardiess of the absolute distance.
At box 340, the process checks status information for the identified medical
squipment by accessing stored information about the equipment, This
status information can include tems such as the last date of servicing, the
last known status of the equipment, the batlery life of the equipment,

and/or the like. At box 340, based on the status information for the medical
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equipment, the process removes nonfunclional emergency response
equipment from the list of potential emergency response equipment for use
in responding to the smergency. Only the functional emergency response
equipment {e.g., based on the sfored information} is identified as being
available to responders. Thus, responders will not waste valuabie time to
obiain nonfunctional equipment. At box 344, the process sends
information, map data and/or emergency response aquiprnent location
information for transmission fo responders. in an embodiment, emergency
response equipment location information is fransmitted to a dispaich center
such as dispaich center 202 of Figure 2. The emergency response
equipment location information may be present in a memory of the
equipment, determined using GPS, or provided using ancther method
known in the art.  In an embodiment, the process sends information and
map data for transmission {0 other parties, for example, equiprmeant owners
or administrators associated with such equipment and/or a caller. The
information may include some basic information about the emergency and
also information needed o generaie an annolated map like that shown in
FIGS. 1A and 1B including the identification of the locations for medical
equipment.

{00811 FIG 4 shows an example screen shot for a dispaicher. In
genearal, this screen shot provides an example of the lype of dala a
dispatcher may see as the dispaicher selects responders and emargency
medical equipment o respond 1o an emergency event thatl has been calied

in by lelephons.
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[0082] The screen in this example is spiit mainly into a map area and a
data area. The map area is centered arcund a victim represented by icon
504, and may have been refrieved automatically when the dispaicher typed
a location info their compuier terminal. A circle 506 may be shown around
the icon for the victim, showing a zone of uncertainty for the victim’s
location. A broader circle 502 indicates a candidate zone around the
victim. This circle may circumsceribe the area within which the system will
ook for polential responders and/or for emergancy response squipment
such as AEDs. The size of the initial circle may be selected automatically,
such as to be a predetermined radius, or based on estimatsd time for
responders to arrive at the victim. If the dispaicher does not see anough
responders and/or emergency response equipment in the circle, the
dispatcher may provide an inpui to change the size of the circle, such as by
dragging the circle in or oul on g louch screen display. In some examples,
this size of the initial circle or the size of a revised circle can be different for
the area used to identify responders as compared to the area used {o
locate emergency response equipment such as AEDs. For exampile, if the
responders are tasked with bringing the emergency response equipment (o
the scene of the emergency, then the size of the area used (o locate
emergency response equipment may be smaller than the size of the area
used to locate responders. In another example, if ermergency response
equipment owners or administrators are tasked with bringing the
amergency response squipment the scene of the emergency, then the size

of the area used 1o locaie emergency response equipment may be larger
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than the size of the area usad o locate responders because the
responders can begin medical freatment such as CPR during the time used
for the sguipment owners or administrators to provide the medical
equipment.

{0083} In the particular exampie, the initial circle can include an icon for
responders and an icon for emergency medical equipment. An operator
can click and drag the associated icon {o revise the associaled input area.
For example, by dlicking and dragging on an icon for responder, the
operator can modity the area used to locate and identify responders, but
will not modify the area used for locating emergsncy medical eguipment.
[0084]  In the data portion of the screen 500, and at the lop, thers is
shown an emergency information area 508, where various data about an
event may be displayed, such as the location of the victim (in plain English
and latlong), and a description of the event that the dispatcher may have
entered upon receiving a call. Such a description may then be sent
automatically to any responder that becomes confirmed in the system, or
even to poieniial responders in an invitation. The area 508 also includes a
selectable button that, when the dispatcher presses it and holds it down,
causes the dispaichers speech o be broadcast to all responders {e.g., ali
confirmed lay responders and all professional responders), such as when
the dispaicher wanis to broadcast instructions to the team. Other similar
controis may also be provided as needed.

{0085 A maessages area 516 at the bottom of the dala area provides a

location in which a dispatcher can enter textual messages to be sent to the
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responders. Other data input and oulput may also be provided in one or
more pop up boxes that may appear depending on the context of the
system that the dispatcher is controlling.

{00881  The three remaining areas of the dala area indicale the status of
various responders in an area, coordinated with icons on the map area that
show those responders. For example, in this display, candidate
responders area 514 shows responders in the relevant area who have notl
vetl been acted on by the dispatcher. Here, there is one such responder
named Chris Hoff, who is designated with a B2 subscript, indicating that he
is the B responder on the map and he is a level 2 skill level, which may be
a lay responder who is formaily CPR certified. AT icon is shown naxt io
his name, and the dispalicher may select that icon in order to {alk by voice
directly with him; the dispatcher could also push the icon and then type a
message, and that message would be seni directly to Mr. Hoff,

{00877 The selecied responder’s area shows responders who have
recaived an invitation 1o respond. A dispatcher may move someone from
area 514 to area 512 by selecting their entry and then dragging it upward
from one area o the next. Here, the dispaicher has selecled a level 1
responder, which may be someone who has shown proficiency for CPR
with a downloaded application but is not CPR certified. That user, Tony
Qilo, has not yet responded. Although not shown, the entry could also be
accompanied by a digital clock that shows the elapsed fime since the
responder has been invited so that, after a time, the dispaicher can cancsl

the invitation and invite a different candidate.
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{0088} The confirmed responder's area 510 shows two responders who
were invited and responded affirmatively, and thus are presumptively en
route to the victim. These responders arg again, a level 1 responder and a
level 4 responder, who may be a general physician (where level §
responders could be emergency room or critical care physicians). D,
Langhans in this example is relatively close o the park where the victim is
located, and thus may be expected o arrive there soon.

{00897 The emergency response squipment location section 511
inciudes information about the location, status, and availability of
amergency response equipment such as AEDs in the vicinity of the
emergency. The siatus information is shown in column 513, can be color-
coded based on the status of the emergency response equipment as
described herein. Other indicators such as textual indicators or symbolic
indicators could be used lo indicate the status of the emergency response
equipment. As shown in column 515, the distance from the emergency
iocation to the emergency response equipment can additionally be
displayed. As shown in column 517, the user interface includes a selaction
mechanism that enables the operator to nolify individuals assodiated with
the emergency response equipment by selecting the notification button.
For example, if the operator wanied to notify the owners of all emergency
response equipment within one 10th of a mile from the emeargeancy location,
the operator could do so by dlicking on the selectable input icons in column

517.
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{00807 FIG 5 shows an example screenshot for a dispatcher or
responder. In general, this screenshot provides an exampls of the type of
data a dispatcher or responder may see in relation to emergency medical
equipment in the vicinily of an emergency. The information presenied to the
dispatcher or responder includes a map area that is centered around the
victim and may have been aulomatically retrieved when the dispaicher
typed a location into their computer terminal. Emergency response
equipment in the vicinity of the emergency is identified by icons on the
map. in addition o identifying the equipment locations, status information
about the equipment is provided, for example, as shown in the color-coded
status indicalors on the left of the user interface. The slatus can
additionally/alternatively be indicated with a textual indicator or symbalic
indicator. In FIG. 5, both a color-coding and a textual indicator are shown.
Additionally, when an individual selects a particular pisce of medical
equipment, additional information can be displayed {o the user. For
example, by clicking on one of the icons in the map, the user can view
additional information such as more detailed location information,
availability, and contact information.

{08811 FIG 6 shows an example of a generic computer device 800 and
a generic mobile computer device 650, which may be used with the
techniques described here. Compuiing device 600 is intended to represent
various forms of digital computers, such as laptops, deskiops,
workstations, personal digital assistanis, servers, blade servers,

mainframes, and other appropriate computers, Computing device 650 is
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intended to represent various forms of mobile devices, such as personal
digital assistants, cellular telephones, smartphoneas, and other similar
computing devices. The components shown here, their connactions and
relationships, and their funclions, are meant {0 be exemplary only, and are
not meant to limit implementations of the inventions described andfor
claimed in this document.

{00921 Compuiing device 800 includes a processor 602, memory 604, a
storage device 608, a high-speed interface 608 connecling to memory 604
and high-speed expansion ports 610, and a low spesd interface 612
connecting to low speead bus 814 and storage device 806, Each of the
componenis 602, 604, 608, 608, 810, and 812, are interconnected using
varicus busses, and may be mounted on a common motherboard or in
other manners as appropriate. The procassor 602 can process instructions
for execution within the computing device 600, including instructions slored
in the memory 804 or on the storage device 806 o display graphical
information for a GUI on an external inpul/output device, such as display
618 coupled o high speed interface 608, In other implementations,
multiple processors and/or mulliple buses may be used, as appropriale,
along with multiple memories and types of memory. Also, multiple
computing devices 600 may be connected, with each device providing
portions of the necessary operations (e.g., 85 a server bank, a group of
blade servers, or a mulli-processor system).

{00831 The memory 604 stores information within the computing device

600. iIn one implementation, the memory 804 is a volatiie memory unit or
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gnits. in another implementation, the memory 604 is a non-volatile
memory unit or units. The memory 804 may also be ancther form of
computer-readable medium, such as a magnelic or optical disk.

{0684] The storage device 606 is capable of providing mass storage for
the computing device 800. In one implementation, the storage device 606
may be or contain a computer-readable medium, such as a floppy disk
device, a hard disk device, an oplical disk device, or a tape device, a flash
memory or other similar solid siate memory device, or an array of devices,
including devices in a storage area network or other configurations. A
computer program product can be tangibly embodied in an information
carrier. The computer program product may also contain instructions thai,
when exscuted, perform one or more methods, such as those described
above. The information carrier is a compuier- or machine-readable
mediurn, such as the memory 604, the storage device 606, memory on
processor 8§02, or a propagated signal.

{0885] The high spesd controller 808 manages bandwidth-intensive
operations for the computing device 600, whils the low speed coniroller
612 manages lower bandwidih-intensive operations. Such allocation of
functions is exemplary only. In one implemeniation, the high-speed
controller 608 is coupled to memory 604, display 616 (e.g., through a
graphics processor or accelerator), and to high-speed expansion poris 810,
which may accep! various expansion cards (not shown}. in the
implementation, low-speed coniroller 612 is coupled to storage device 606

and low-speed expansion porl 814. The low-speead axpansion port, which
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may include various communication poris (e.g., USE, Blustooth, Ethemsi,
wireless Ethemet) may be coupled o one or more input/output devices,
such as a keybeard, a pointing device, a scanner, or a networking device
such as a switch or router, e.g., through a network adapler.

{00861 The computing device 800 may be implemented in a number of
different forms, as shown in the figure. For example, it may be
implemented as a standard server 620, or multiple tirmes in a group of such
servers. it may aiso be implementad as part of a rack server system 624.
in addition, it may be implemented in a personal computer such as a laptop
computer 622. Alternatively, components from computing device 600 may
be combined with other components in a mobile device (not shown), such
as device 650. Each of such devices may coniain one or more of
computing device 600, 650, and an entire system may be made up of
mulliple computing devices 600, 850 communicaling with each other.
{00877 Compuiing device 850 includes a processor 652, memaory 864,
and an input/output device such as a display 654, a communication
interfacs 866, and a transceiver 688, among other componenis. The
device 650 may also be provided with a storage device, such as a
microdrive or other device, o provide additional storage. Each of the
components 650, 8652, 664, 654, 666, and 668, are interconnected using
various buses, and several of the componenis may be mounted on a
comnon motherboard or in other manners as appropriate.

{00881 The processor 652 can sxscuts insiructions within the computing

device 650, including instructions stored in the memory 664. The
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processor may be implementied as a chipset of chips that include separale
and multiple analog and digital procsssors. The processor may provide, for
example, for coordination of the other components of the device 650, such
as control of user interfaces, applications run by device 650, and wirgless
communication by device 650.

{00991 Processor 652 may communicate with a user through control
interface 658 and display interface 656 coupled to a display 654, The
display 654 may be, for exampie, a TFT LCD (Thin-Film-Transistor Liquid
Crystal Display} or an OLED (Organic Light Emitting Diode) display, or
other appropriate display technology. The display interface 656 may
comprise appropriate circuitry for driving the display 654 o present
graphical and other information to a user. The control interface 858 may
receive commands from a user and convert them for submission o the
processor 852, In addilion, an external interface 862 may be provide in
communication with processor 652, so as {0 enable near area
communication of device 650 with other devices. Exiernal interface 662
may provide, for example, for wired communication in some
implementations, or for wireless communication in other implementations,
and mulliple interfaces may also be used.

[00108] The memory 664 stores information within the computing device
850. The mermory 884 can be implemented as one or more of a computer-
readable medium or media, a volatile memory unit or units, or a non-
volatile memory unit or units. Expansion memory 674 may also be

provided and connected (o device 850 through expansion interface 672,
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which may inciude, for example, a SIMM (Single In Line Memory Moduig)
card interface. Such expansion memory 674 may provide exira siorage
space for device 650, or may also store applications or other information
for device 850, Specifically, expansion memory 874 may include
instructions to carry out or supplement the processes described above, and
may include securs information also. Thus, for example, expansion
memory 674 may be provide as a security module for device 650, and may
be programmed with instructions that permit secure use of device 650, In
addition, secure applications may be provided via the SiMM cards, along
with additional information, such as placing identifying information on the
SiMM card in a non-hackable manner.

{00181] The memory may include, for example, flash memory and/or
NVREAM memory, as discussed below. In one implementation, a computer
program product is langibly embodied in an informaiion carrier. The
computer program product contains instructions that, when executed,
perform one or more methods, such as those described above. The
information carrier is a computer- or machine-readable medium, such as
the memory 664, expansion memory 8§74, memory on processor 652, ora
propagated signal that may be received, for example, over transceiver 5668
or external interface 662.

{08182] Device 650 may communicate wirglessly through communication
interface 666, which may include digital signal processing circuitry where
necessary. Communication interface 8686 may provide for communications

undser various modes or protocols, such as GSM voice calls, SMS, EMS, or
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MMS messaging, COMA, TDMA, PDC, WCDMA, COMAZ000, or GPRS,
among others. Such communication may ocour, for example, through
radio-frequency transceiver 868, In addition, short-range communication
may occur, such as using a Blustooth, WiFi, or other such transceiver {not
shown). In addition, GPS {Global Positioning System) receiver module 670
may provide additional navigation- and location-related wireless data to
device 650, which may be used as appropriate by applications running on
device 850.

{08103] Device 850 may also communicate audibly using audio codec
860, which may receive spoken information from a user and convert it fo
usable digital information. Audio codec 860 may likewise generale audible
sound for a user, such as through a speaker, e.g., in a handset of device
650, Such sound may include sound from voice felephone calls, may
inciude recorded sound {e.g., voice messages, music files, etc.} and may
also include sound generated by applications operating on device 650,
{00104] The computing device 650 may be implemented in a number of
different forms, as shown in the figure. For exampie, it may be
implemented as a celiular telephone 680, Ht may aiso be implemented as
part of 3 smariphone 682, personal digital assistant, or other similar mobile
device.

[001058] Various implementations of the systems and {echniques
described here can be realized in digital electronic circuitry, integrated
circuitry, specially designed ASICs {application specific integrated circuits),

computsr hardware, firmware, software, and/or combinations thereof,
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These various implementations can include implementation in one or more
computer programs that are executable andfor interpretable on a
programmable system including atl least one programmabile processor,
which may be spacial or general purposs, coupled o receive datg and
instructions from, and o transmit data and instructions {o, a storage
system, at least one input device, and at least one output device.
[00108] These computer programs {(also known as programs, software,
software applications or code) include machine instructions for a
programmabile processor, and can be implementaed in a high-level
procedural and/or object-oriented programming language, and/or in
assembly/machine language. As used herein, the terms "machine-

» <%

readable medium” “computsrreadable medium” refers to any computer
program product, apparatus and/or device (e.g., magnetic discs, opfical
disks, memory, Programmable Logic Devices (PLDs)) used to provide
machine instructions and/or data {o a programmable processor, including a
machine-readable medium that receives machine instructions as g
machine-readable signal. The term “machine-readable signal” refers to
any signal used {o provide machine instructions and/or datato a
programmable processor.

[00107]  To provide for interaction with a user, the systems and
techniques described here can be implemented on a computer having a
display device {e.g., a CRT (cathode ray tube) or LCD {liquid crysial

display)} monitor) for displaying information to the user and a keyboard and

a pointing device {(e.g., a mouse or a trackbail) by which the user can
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provide input to the computer. Other kinds of devices can be used 10
provide for interaction with a user as well; for example, feedback provided
to the user can be any form of sensory feedback {e.g., visual feedback,
auditory feedback, or tactile feedback}; and input from the user can be
received in any form, including acoustic, speeach, or tactile input.

[00108] The systems and techniques described here can be
implemented in a computing system that includes a back end component
{e.g., as a data server), or that includes a middleware component {8.g., an
application server}, or that includes a front end component {(e.g., a client
computer having a graphical user interface or a Web browser through
which a user can interact with an implementation of the systems and
technigues described here), or any combination of such back end,
middieware, or front end components. The components of the system can
be interconnected by any form or medium of digital dala communication
{e.g., @ communication network}. Examples of communication networks
include a local area network (*LAN"), a wide area nelwork ("WAN")}, and the
internst.

[00108] The computing system can include clients and servers. A client
and server are generally remote from each other and typically interact
through a communication network. The relationship of client and server
arises by virtue of computer programs running on the respective computers
and having a client-server relationship to each other.

[00118] A number of emboediments have been described. Neverthsless,

it will be understood that various modifications may be made without

44



WO 2014/003946 PCT/US2013/043060

departing from the spirit and scope of the invention. For example, much of
this document has been described with respect {o smartphones and similar
client devices, but other forms of devices may be employed, including
jackets for portable devices where the jackels have been provided with
some or ali of the functionalily just described.  In some examples, the
dispatch center could be implemented on a mobile computer such as an
iphone,

in addition, the logic flows depicted in the figures do not require the
particular order shown, or sequential order, 1o achieve desirable resulis. In
addition, other sleps may be providad, or sieps may be sliminated, from
the described flows, and other components may be added to, or removed
from, the described systems. Accordingly, other embodimentis are within

the scope of the following claims.
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WHAT I8 CLAIMED I5:

1. A method, comprising:

receiving a request for emergency services and receiving information
that identifies a location associated with the reguest;

identifying, from among a plurality of individuals registered as potential
responders, one or more registered individuals who are currently nearest {o the
identified location;

identifying one or more pieces of emergency response equipment
nearest to the identified location;

identifying registered individuals associated with the identified
emergency response equipment; and

transmitting, to one or more of the one or more individuals registered as
potential responders and one or more of the registered individuals associated
with the emergency response equipment, information that ideniifies the

iocation.

2. The msthod of claim 1, further comprising:

fransmitling o the one or more individuals registered as potential
responders an invitation to respond to the request for emergency services;

determining whether a first of the one or more individuals registered as
potential responders has responded affirrmatively o the invitalion; and

transmitting information that identifies the location o the first registered

individual.
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3. The method of claim 1, further comprising:

transmitling to the one or more registered individuals associated with the
identified emergency response squipment an invitation to respond to the
request for emergency services by providing the emergency response
aguipment;

determining whether a first of the one or more individuals assodiated
with the identified emergency response squipment has responded affirmatively
{o the invitation; and

transmitting information that identifies the location to the first individual

associaled with the identified emergency response eguipment,

4. The method of claim 1, further comprising:
registering a plurality of individuals as polentiial responders; and
registering a plurality of individuals associated with emergency response

equipment.

5. The meihod of claim 4, whersin:

registering the plurality of polential responders and the plurality of
individuals associated with emergency response squipment comprises using a
sign-up software application that is infernet accessible, and registering

voluntieers using the sign-up application.
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6. A method comprising:

receiving a request for emergency services and receiving information
that identifies a location associated with the reguest;

identifying, from among a plurality of individuals regisiered as potential
responders, ong or more registered individuals who are currently nearest to the
identified location;

identifying one or more pieces of registered emergency response
equipment nearest {o the identified location;

accessing status information associated with the emergency response
equipment nearest to the identified location;

filtering, based al least in part on the status information, the identified
registered emergency response equipment to determine a subset of functional
emeargency response squipment; and

transmiiting, o the one or more registered individuals, information that
identifies the location associated with the request and identifies locations for

the determined subset of functional emergency response squipment.

7. The method of claim 8, further comprising:

transmitting to the one or more individuals registered as potential
responders an invifation to respond {0 the request for emergency services;

determining whether a first of the one or more individuals registered as
potential responders has responded affirmatively {o the invitation; and

fransmitling information that identifies the location associaled with the

request to the first registered individual.
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8. The method of claim §, further comprising registering a plurality of
individuals as potential responders by using a sign-up software application that

is internel accessible, and registering volunteers using the sign-up application.

9. The method of claim 6, whersin the information that identifies
iocations for the determined subset of functional emergency response
equipment comprises g map having icons identifying the emergency response

eguipment.

10. The method of claim 9, wherein the icons are configured {o provide
status information for the emergency response equipment nearest o the

iocation associated with the request for emergency services.

11. The method of claim 10, wherein the icons are color-coded (o

provide status information.

12. Amethod comprising:

receiving a request for emergency services and receiving information
that identifies a location associated with the requesst;

identifying, from among a plurality of individuals registered as potential
responders, one or more registered individuals who are currently nearest {o the

identified location;
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identifying one or more pieces of regisiered emergency response
equipment nearest to the identifisd location;

accessing status information associated with the identified one or more
pigces of emergency response squipment; and

fransmitting, to the one or more registeraed individuals, information that
identifies the location associated with the request and identifies locations and
status information for the identified one or more pieces of emergency response

eGuipment.

13. The method of claim 12, further comprising:

fransmitting o the one or more individuals registered as polential
responders an invitation to respond to the request;

determining whether a first of the one or more individuals registered as
potential responders has responded affirmatively o the invitalion; and

transmitting information that identifies the location to the first registered

individual.

14. The method of claim 12, further comprising registering a plurality of
individuals as potential responders by using a sign-up software application that

is internet accessible, and registering voluntesrs using the sign-up application.

15. The method of claim 14, wherein the information that identifies
iocations for the determined subset of funclional emergency response

equipment comprisas a map having icons identifying the emergancy response
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equipment, the icons being configured 1o provide the status information for the

emergency response equipment.

16. The method of claim 14, wherein transmiiting the information that
identifies locations and status information for the emergency response
equipment comprises fransmitting information o provide color-codead icons with
the color of each icon being based on the siatus of the associated emergency

response equipment.

17. A computer program product comprising instructions {o cause a

DIrocessor o)

receive a request for emergency services and receive information that

identifies a incation associated with the request;

identify, from among a plurality of individuals registered as potential
responders, one or more registered individuals who are currently nearest {o the
identified location;

identify one or more pieces of emeargency response equipment neargst
{o the identified location;

identify registered individuals associated with the identified emergency
response equipmeant; and

transmil, fo the one or more individuals registered as potential
responders and to the registered individuals associated with the emergency

response equipment, information that identifies the iocation,
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18. The computer program product of claim 17, further comprising
instructions to cause the processor {o:

fransmit to the one or more individuals registered as potential
responders an invitation {o respond to the reguest for emergency services;

determine whether a first of the one or more individuals registered as
potential responders has responded affirmatively o the invitation; and

transmil information that identifies the location o the first registered

individual.

19. The computer program produci of claim 17, further comprising
instructions to cause the processor to:

fransmit {o the one of more registered individuals associated with the
identified emergency response equipment an invitation {0 respond to the
request for emergency services by providing the emergency response
equipment;

determine whether a first of the one or more individuals associated with
the identified emergency response equipment has responded affirmatively to
the invitation; and

transmit information that identifies the location to the first individual

associated with the identified emergancy responss equipment.

20. The computer prograim product of claim 17, further comprising
instructions to cause the processor to:

register a plurality of individuals as polential responders; and
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register a plurality of individuals associated with emergency response

eguipment.

21. The computer program product of claim 17, further comprising
instructions to cause the processor to:

access status information associated with the identified one or more
pieces of emergency response equipment; and
transmit, to the one or more registersd individuals, information that identifies
the location associated with the request for emergency services and identifies
locations and status information for the identified one or more pieces of

emergency response equipment.

22, Asystem for coordinating actions by responders {o an emergency
event, the system comprising:
an equipment database that includes location information for emergency
response equipment;
a responder database that includes information about a plurality of
individuals registerad as potential responders;
a computer configured {o
receive a reguest for emergency services and receive information
that identifies a location associated with the request;
access the database that includes information about a plurality of

individuals registered as polential responders {o identify, from among the

i
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plurality of individuals registered as polential responders, one or more
registered individuals who are currently nearest to the identified location;

access the equipment database to identify one or more pisces of
smergency response equipment nearest to the identified location and
identify registered individuals associated with the identified emergency
response equipment; and

transmit, to the one or more individuals registared as potential
responders and to the registered individuals associated with the

emergency response equipment, information that identifies the location.

23. The system of claim 22, wherein the compuler is further configured
for

transmit {o the one or more individuals registered as potential
responders an invitation to respond o the request for emergency services;

determine whether a first of the one or more individuals registered as
potential responders has responded affirmatively to the invitation; and

fransmit information that identifies the location to the first registered

individual.

24. The system of claim 22, wherein the computer is further configured
to:
transmit to the one or more regisiered individuals associated wilh the

identified emergency response squipment an invitation o respond to the
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request for emergency services by providing the emergency response
equipment;

determine whether a first of the one or more individuals associated with
the identified emergency response equipment has responded affirmatively to
the invilation; and

transmit information that identifies the location o the first individual

associated with the identified emergency responss equipment.

25, The system of claim 22, wherein the computer is further configured
fo:

access status information associated with the identified one or more
pieces of emergency response equipmant; and
fransmit, to the one or mors registered individuals, information that identifiss
the location associated with the request for emergency services and identifies
locations and slatus information for the identified one or more pleces of

emergency response equipment.
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FIG. 3A
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