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(57) Abstract: A mechanism for providing monitoring of electric field detectors. In accordance with instructions on a machine
-readable medium, a computing system receives from a device data corresponding to a user identifier. Further, the computing device
identifies from a plurality of electric field detectors one or more electric field detectors associated with the user identifier and identi -
fies status data for each of the identitied one or more electric field detectors. The status data for each electric field detector in the
plurality of electric field detectors comprises data indicative of at least (i) a location of the electric field detector and (ii) an alarm
state of the electric tield detector. Additionally, the computing system causes a display component of the device to display a graphic -
al user interface that presents indicia of the status data for each of the identified one or more electric field detectors.
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HIGH-VOLTAGE DETECTOR MONITORING SYSTEM
CROSS-REFERENCE TO RELATED APPLICATION

[0001] Priority is claimed to U.S. Provisional Patent Application No. 61/885,496
filed on October 1, 2013, U.S. Patent Application No. 14/503,347 filed on September 30,
2014, and U.S. Patent Application No. 14/503,350 filed on September 30, 2014, the
contents of each of which are hereby incorporated by reference.

BACKGROUND
[0002] Transmission lines route high-voltage (e.g., 2,000 volts and higher) electrical
power from power plants to main or regional stations and to local substations. Distribution
lines route high-voltage electrical power from substations to end users. Many such lines
and supporting electrical equipment are above ground and thus may be exposed to the
elements, requiring frequent inspection, repair, and/or maintenance.
[0003] Contact with any high-voltage power lines, whether above ground or below,
can be lethal for workers performing such tasks. Thus, workers typically wear monitors or
detectors configured to sense the proximity to high-voltage power sources and to
responsively alarm or otherwise warn such workers before they reach a dangerous
proximity to the high-voltage power source.
[0004] One such type of detector senses the electrical field surrounding a live high-
voltage conductor, the strength and extent of such fields being proportional to the voltage
level. Such detectors typically provide an audible alarm and/or a visible indication of the
detected field to warn the user.
[0005] A first non-transitory computer readable medium is disclosed. Stored on the
non-transitory computer readable medium are instructions executable by a computing
system to carry out functions, including receiving from a device data corresponding to a
user identifier, identifying from a plurality of electric field detectors one or more electric
field detectors associated with the user identifier, identifying status data for each of the
identified one or more electric field detectors, and causing a display component of the
device to display a graphical user interface that presents indicia of the status data for each of
the identified one or more electric field detectors. In practice, the status data for each
electric field detector in the plurality of electric field detectors comprises data indicative of
at least (i) a location of the electric field detector and (i1) an alarm state of the electric field

detector.
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[0006] A second non-transitory computer readable medium is also disclosed. Stored
on the non-transitory computer readable medium are instructions executable by a computing
system to carry out functions, including receiving an indication of a magnitude of a detected
electric field; determining that the magnitude of the detected electric field is greater than or
equal to at least a threshold magnitude, and responsive to determining the that the
magnitude of the detected electric field is greater than or equal to at least the threshold
magnitude, (i) generating an alarm signal that includes data indicative of the magnitude of
the detected electric field, and (ii) transmitting the alert signal to a remote device.

[0007] An clectric field detector is disclosed as well. The clectric field detector
comprises an electric field detection component configured (i) to detect an electric field
having a magnitude that is greater than or equal to at least a first threshold magnitude and
(i1) to provide at least one output indicative of a magnitude of a detected electric field when
the magnitude of the detected electric field is greater than or equal to the first threshold
voltage. The electric field detector also includes a communication interface configured to
communicate with a remote device. The electric field detector further includes a controller
configured to transmit via the communication interface an alarm signal in response to the
electric field detection component providing the at least one output. The alarm signal
includes data indicative of the magnitude of the detected electric field.

[0008] A first method is also disclosed. The first method includes receiving from a
device data corresponding to a user identifier. The first method also includes identifying
from a plurality of electric field detectors one or more electric field detectors associated
with the user identifier. Additionally, the first method includes identifying status data for
each of the identified one or more electric field detectors, with the status data for each
electric field detector in the plurality of electric field detectors comprising data indicative of
at least (i) a location of the electric field detector and (i1) an alarm state of the electric field
detector. Further, the first method includes causing a display component of the device to
display a graphical user interface that presents indicia of the status data for each of the
identified one or more electric field detectors.

[0009] Further, a second method is disclosed. The second method includes
detecting, by an electric field detector, an electric field having a magnitude that is greater
than at least a threshold magnitude. Responsive to detecting the electric field, the second

method further includes (i) generating by the electric field detector an alarm signal that
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includes data indicative of the magnitude of the detected electric field, and (ii) transmitting
the alert signal from the electric field detector to a remote device.
[0010] Additionally, an apparatus is disclosed. The apparatus comprises at least one
processor, the at least one processor being configured to cause the apparatus to: receive
from a device data corresponding to a user identifier; identify from a plurality of electric
field detectors one or more clectric field detectors associated with the user identifier;
identify status data for each of the identified one or more eclectric field detectors, wherein
the status data for each clectric field detector in the plurality of electric field detectors
comprises data indicative of at least (i) a location of the electric field detector and (ii) an
alarm state of the electric field detector; and cause a display component of the device to
display a graphical user interface that presents indicia of the status data for each of the
identified one or more electric field detectors.
[0011] These as well as other aspects and advantages will become apparent to those
of ordinary skill in the art by reading the following detailed description, with reference
where appropriate to the accompanying drawings. Further, this summary is merely an
example and is not intended to limit the scope of the invention as claimed.

BRIEF DESCRIPTION OF THE FIGURES
[0012] Figure 1 is an overview of an example system in which features of the
present disclosure can be implemented.
[0013] Figure 2 is a simplified block diagram of an electric field detector, according

to an example.

[0014] Figure 3 is a simplified block diagram of a data terminal, according to an
example.

[0015] Figure 4 is a simplified block of a server, according to an example.

[0016] Figures 5A, 5B, 5C, 5D, and 5E each show an example display of a graphical

user interfaces that may be presented on a display component of a device.
[0017] Figures 6 and 7 are flow diagrams depicting functions that can be carried out
in accordance with the present disclosure.

DETAILED DESCRIPTION
[0018] The following detailed description describes various features, functions, and
attributes of the disclosed systems, methods, and devices with reference to the
accompanying figures. In the figures, similar symbols typically identify similar

components, unless context dictates otherwise. The illustrative embodiments described
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herein are not meant to be limiting. It will be readily understood that the aspects of the
present disclosure, as generally described herein, and illustrated in the figures, can be
arranged, substituted, combined, separated, and designed in a wide variety of different
configurations, all of which are contemplated herein.

[0019] When working in the vicinity of a high-voltage power source, or when
working in an area in which a high-voltage power source may be present, a worker may
wear an electric field detector. The electric field detector may be configured to provide one
or more different alarms based on a sensed proximity to an electric field of a high-voltage
power source. For instance, the electric field detector may provide a different alarm or set
of alarms when a detected magnitude of an electric field exceeds any one of a number of
threshold magnitudes.

[0020] Disclosed herein is a technological mechanism (e.g., a method, apparatus, or
system) for monitoring a plurality of electric field detectors. In accordance with the present
disclosure, a central computer, such as a server or a cloud-based computing system, may
run a detector monitoring program, thereby providing a graphical user interface for
monitoring a status of one or more electric field detectors.

[0021] While running the detector management program, the central computer may
receive and store status data for a plurality of electric field detectors. For each electric field
detector, the status data may include data indicative of an identity of the electric field
detector, a geographic location of the electric field detector, an indication of whether the
electric field detector is alarming (i.e., the electric field detector has detected a high-voltage
power source), and/or a timestamp associated with the status data.

[0022] On a given data terminal, such as a smartphone, a tablet computer, a laptop
computer, or a desktop computer, a user may cause the device to run a detector monitoring
client program, and the central computer may responsively cause a display component of
the data terminal to display a graphical user interface. Displaying the graphical user
interface may include presenting indicia of the status data for one or more electric field
detectors. For each electric field detector, the presented indicia may include an icon or
graphic and/or text indicative of the location of the electric field detector, the alarm state of
the electric field detector (i.e., whether the electric field detector is alarming in response to
detecting a high-voltage power source), the identity of the electric field detector or user of

the electric field detector, and/or a timestamp associated with such data.



WO 2015/051039 PCT/US2014/058694
-5-

[0023] The central computer may periodically receive updates to the status data for
cach of the one or more electric field detectors. Responsive to receiving such data for a
given electric field detector, the central computer may automatically transmit to the data
terminal data for updating the indicia of the status data for the electric field detector.
Advantageously, the user can thus monitor multiple electric field detectors in a variety of
geographic locations. For example, a supervisor remotely supervising repairs to high-
voltage transmission lines following a storm may be able to monitor multiple worksites,
thereby allowing the supervisor to quickly identify potentially dangerous situations to
workers and to responsively take appropriate action to minimize the risk of injury to those
workers. Being able to quickly identify the approximate locations of live high-voltage
power sources may also assist the supervisor in coordinating repair or maintenance efforts.
[0024] A user may also interact with the graphical user interface to select a subset of
electric field detectors to monitor for detection of a high-voltage power source. Upon
receiving data indicative of such selections, the central computer may cause the display
component to present indicia of the status data of each electric field detector included in the
subset of electric field detectors while removing the indicia of the status data of all other
electric field detectors. In this manner, the graphical user interface may allow the user to
monitor specific electric field detectors, such as one or more electric field detectors located
at a particular worksite or in a particular geographic area.

[0025] As an additional safety feature, the central computer may cause one or more
data terminals running the detector monitoring client program data to provide a visual
output (e.g., a message box displayed on the graphical user interface), an audible output
(e.g., a unique tone, sequence of tone, or other sound), and/or a tactile output (e.g., a
vibration or sequence of vibrations) upon determining that a nearby electric field detector
has detected a high-voltage power source. The one or more data terminals may include data
terminals located in the vicinity of the electric field detector, such as smartphones of
workers, and/or data terminals configured to remotely monitor the alarming electric field
detector. The provided output or outputs may thus alert a worker in the field of potentially
hazardous condition, and may further notify a supervisor remotely monitoring the worksite
of the location of a live high-voltage power source.

[0026] As a general matter, the central computer can be implemented as a cloud-
based computing system or as a single computing device. When implemented as a cloud-

based computing system, the central computer may comprise a plurality of remote servers
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or server clusters configured to distribute execution of the detector monitoring program to
provide the graphical user interface. As such, the central computer may receive status data
for electrical field detectors located in a number of geographic areas, and a plurality of data
terminals located in a plurality of geographic areas may similarly connect to the central
computer in order to receive the graphical user interface.

[0027] In this implementation, each electric field detector and each data terminal
may be associated with one (or possibly more than one) account. When providing the
graphical user interface to a data terminal, the central computer may present indicia of the
status data for each electric field detector associated with the same client account as the data
terminal.

[0028] On the other hand, a single computing device implementation of the central
computer may be directly configured to provide the graphical user interface and alerts to
data terminals located in a smaller geographic area, as compared to the cloud-based
computing system implementation. Here, the data terminal, which could include an electric
field detector itself, may communicate directly with the central computer. As one example,
the central computer may provide a WIFI hotspot to which data terminals and/or electric
field detectors within a limited distance from the central computer may connect.
Alternatively, the data terminals and/or electric field detectors may connect to the central
computer via a different medium.

[0029] In the single computing device implementation, the detector monitoring
program running on the central computer would receive the status data for each locally
located electric field detector, perhaps directly, and then self-generate the graphical user
interface. Further, the central computer in this implementation may be configured to
connect to a server or cloud-based computing system in order to provide remote monitoring.
[0030] For simplicity of illustration and explanation, the present disclosure will
focus primarily on the cloud-based computing system implementation from this point
forward. However, it should be noted that the disclosure is not restricted to that
implementation and that the functions described herein can be applied by analogy to the
single computing device system implementation and in other implementations, such as
hybrid implementations of the cloud-based computing system and the single computing
device system.

[0031] Referring now to the drawings, Figure 1 is a simplified block diagram of an

example system 10 in which features of the present mechanism can be implemented. In
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particular, the system 10 includes a plurality of electric field detectors 12, a plurality of
local data terminals 14, a plurality of remote data terminals 16, network 18, and server 20.
[0032] As shown in Figure 1, each electric field detector 12 is coupled to one of
local data terminals 14. As noted above, local data terminals 14 may include, without
limitation, smartphones, tablet computers, mobile phones, notebook computers, media
players, and/or other, preferably (but not necessarily) portable, electronic devices.

[0033] In one example, each clectric field detector 12 and respective local data
terminal 14 communicate via a short-range wireless link, such as a BLUETOOTH® link, as
indicated in Figure 1 by a dashed line. In another example, the short-range wireless link
conforms to a different standardized or proprietary protocol. And in still other examples, a
given electric field detector 12 may communicate via a wired link with a respective local
data terminal 14.

[0034] Local data terminals 14 are also connected to network 18, as are remote data
terminals 16 and server 20. Preferably, local data terminals 14 connect to network 18
through a cellular wide areca network connection, such a through a cellular service
provider’s radio access network. In other examples, local data terminals 14 may connect to
network 18 via a different wireless connection, such as WIFI network.

[0035] On the other hand, remote data terminals 16 and server 20 may each connect
to network 18 via a wireless and/or wired connection. As such, remote data terminals 16
may include, without limitation, desktop computers, smartphones, tablet computers, mobile
phones, notebook computers, media players, and security systems.

[0036] Network 18 may be, for example, the Internet, or some other form of public
or private Internet Protocol (IP) network. Thus, local data terminals 14, remote data
terminals 16, and server 20 may communicate using packet-switching technologies. In
some examples, however, network 18 may also incorporate at least some circuit-switching
technologies, in which case local data terminals 14, remote data terminals 16, and server 20
communicate via circuit switching alternatively or in addition to packet switching.

[0037] Further, application-level communications between devices on network 18
may be carried out according to any agreed protocol. By way of example, nodes may
communicate with each other according to the Hypertext Transfer Protocol (HTTP) or
Session Initiation Protocol (SIP), or using more advanced interactive web applications such
as Asynchronous JAVASCRIPT and XML (AJAX), cach of which is well known and

therefore not described here. Numerous other examples may be possible as well.
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[0038] Figure 2 is a generalized block diagram depicting functional components of
an example electric field detector 12. As shown, the example electric field detector 12
includes electric field detection module 30, a controller 32, data storage 34, communication
interface 36, and battery 38, all of which may be coupled together by a system bus, network,
or other connection mechanism 40. Additionally, in some examples, such as a single
computing device implementation of system 10, eclectric field detector 12 may include
optional locator component 42 and user interface 44.

[0039] Electric field detector 12 may take various forms. In one example, electric
field detector 12 comprises a single, waterproof housing that can be worn by a user, e.g. a
utility worker in the field. Electric field detector 12 may also have two means for securing
the electric field detector to the user’s body, such as a lanyard and a tension clip. In some
embodiments, the electric field detector 12 does not have an on/off switch and is thus
always on while the battery 36 is connected.

[0040] By way of example, electric field detector 12 may be configured to detect
16w-frequency fields of the type which surround high-voltage conductors, such as power
transmission and distribution lines and equipment. Thus, the electric field detection module
30 may detect electric fields having a frequency within a range of about 50 Hertz to about
60 Hertz.

[0041] In other examples, electric field detector 12 may be configured to detect
electric fields at different frequencies. For instance, the electric field detection module 30
may be configured to detect electric fields having frequencies as low as about 25 Hertz,
which may be useful in applications in which a user of electric field detector 12 is working
in the vicinity of electrified train rails.

[0042] Electric field detection module 30 may thus include components and
circuitry for detecting an electric field and to provide one or more alarms when a magnitude
of a detected electric field exceeds at least one threshold magnitude. For instance, electric
field detection module 30 may include one or more electrodes configured to sense an
electric field, circuitry to determine whether a magnitude of a detected electric field exceeds
at least one threshold, and one more output components for providing an alarm. One such
example of the components and electrical circuitry of electric field detection module 30 is
disclosed in U.S. Patent No. 6,329,924, which issued on December 11, 2001, the contents of

which are hereby incorporated by reference.
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[0043] Electric field detection module 30 provides one or more alarms when a
magnitude of a detected electric field exceeds each of three threshold magnitudes. For
instance, electric field detection module 30 may provide a first set of alarms when the
magnitude of the electric field exceeds a first threshold magnitude, a second set of alarms
when the magnitude of the electric field exceeds the second threshold magnitude, and a
third set of alarms when the magnitude of the electric field exceeds a third threshold
magnitude.

[0044] The output components of electric field detection module 30 may take any
number of forms. For instance, the electric field detection module 30 may include a
speaker, one or more light emitting diodes (LEDs), and/or a tactile-output generator. In this
example, the first set of alarms may include slowly flashing one or more LEDs, slow
intermittent beeps, and/or a low-intensity vibration; the second set of alarms may include
quickly flashing the one or more LEDs, fast intermittent beeps, and/or a medium-intensity
vibration; and the third set of alarms may include continuously lighting the one or more
LEDs, a continuous tone, and/or a high-intensity vibration.

[0045] Optional locator component 42 may comprise one or more receivers (or
transceivers), such as a navigation system receiver, arranged to receive signals usable by
electric field detector 12 to facilitate determination of the location of electric field detector
12. Locator component 42 may be included in embodiments of electric field detector 12 in
which electric field detector 12 is configured to directly connect to network 18. By way of
example, locator component 42 may include one or more receivers configured for use with
a navigation system, such as Global Positioning System (GPS), Global Navigation Satellite
Systems {GLONASS), BeiDouw/COMPASS, Doppler Orbitography and Radio-positioning
Integrated by Satellite {DORIS), Galileo, and/or the like. Location determination may be
carried out by electric field detector 12 itself or possibly with assistance of a location-
determination server or a positioning system accessible via network 18.

[0046] Controller 32 may include one or more general purpose processors (e.g.,
microprocessors) and/or one or more special purpose processors (e.g., application specific
integrated circuits and/or digital signal processors). Data storage 34 may then comprise one
or more volatile or non-volatile, non-transitory storage components such as magnetic,
optical, organic, or solid state (e.g., flash) storage components, and may be wholly or

partially integrated with controller 32.
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[0047] As shown, data storage 34 contains program logic 46 executable by the
controller 32 to carry out various functions described herein. Specifically, program logic 46
may include unit update logic 46A, which may function (i) to periodically generate and
transmit a heartbeat signal, (ii) determine and store in the data storage data indicative of a
current alarm state (i.e., which magnitude threshold, if any, is currently exceeded), and (ii1)
to generate and transmit or to cause controller 32 to generate and transmit an alarm signal in
response to electric field detection module 30 detecting an electric field having a magnitude
that exceeds at least one threshold magnitude.

[0048] Generally speaking, the heartbeat signal provides an indication of the electric
field detector being coupled to one of local data terminals 14. Additionally, the heartbeat
signal may include data indicative of a current status of battery 38 and the current alarm
state. To this end, unit update logic 46A may further function (i) to determine the current
charge level of battery 38, (ii) to determine whether the current charge level of the battery is
less than or equal to a threshold level, and (iii) to include in the heartbeat signal data
indicative of the determined current charge.

[0049] To generate the alarm signal, unit logic 46A may further function to include
in the alarm signal data indicative of the threshold magnitude that the magnitude of the
electric field exceeded, or perhaps a measured magnitude of the electric field if the electric
field detection module is so configured to measure the magnitude.

[0050] In examples in which the electric field detector 12 includes locator
component 42, the unit update logic 46A may further include instructions (i) for using
locator component 42 to determine a location of electric field detector 12 and (i) to transmit
data indicative of the determined location.

[0051] Network communication interface 36 may provide for wired and/or wireless
communication with a data terminal. By way of example, network communication interface
36 may include a module for engaging in short-range wireless communication with a data
terminal.  If the data terminal is one of local data terminals 14, then the short-range
wireless communication is preferably a low-power short-range communication protocol,
such as BLUETOOTH® communication (e.g., standard BLUETOOTH® and/or
BLUETOOTH® Low Energy), Zigbee, and/or other short-range wireless communication
protocol. In these examples, a transmission range of network communication interface 36

may be about one meter.
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[0052] Additionally or alternatively, network communication interface module 36
may include a module for engaging in a comparatively longer-ranged communication
protocol, such as WIFL. In these examples, the transmission range of network
communication interface 36 may be between about one meter and about one hundred
meters.

[0053] And in other examples, the network communication interface 36 may include
a module for wired communication, such as USB connection, with one of local data
terminals 14.

[0054] In examples in which electric field detector 12 is configured to connect
directly to a central computer in a detector monitoring system, electric field detector 12 may
include the optional user interface 44. User interface 44 includes input components and
output components to facilitate establishing a communication link between the electric field
detector and another device. User interface 44 may thus include input components such as a
keyboard, keypad, pointing device, touch-sensitive display screen, microphone, and video
camera, among others. User interface 44 may further include a display device, such as a
liquid crystal display (LCD) or an LED display, among other examples.

[0055] Now turning to Figure 3, a generalized block diagram is shown depicting
functional components of local data terminal 14. Specifically, local data terminal 14
includes network communication interface 50, locator component 52, user interface 54,
processor 56, and data storage 58, all of which may be coupled together by a system bus,
network, or other connection mechanism 60.

[0056] Network communication interface 50 may provide for wired and/or wireless
communication in a personal area network, local area network, metropolitan area network,
wide area network, or any other type of network. In line with the above discussion, network
communication interface 50 may include a module for engaging in short-range wireless
communication (e.g. BLUETOOTH® communication), with one of electric field
detectors 12. As another example, network communication interface 50 may include a
module for engaging in wired communication with one of electric field detector 12, perhaps
in the form of a USB connection. Additionally, network communication interface 50 may
include a module for engaging in cellular wide area network communication, such as
through a cellular service provider's radio access network for instance

[0057] Locator component 52 may comprise a navigation system receiver, such as a

standard GPS receiver, arranged to receive signals usable to facilitate determination of the
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location of local data terminal 14 and, by extension, a communicatively coupled electric
field detector. By way of example, locator component may include one or more receivers
configured for use with a navigation system, such as GPS, GLONASS, BeiDou/COMPASS,
Doppler Orbitography and Radio-positioning Integrated by Satellite {DORIS), Galileo,
and/or the like. Location determination may be carried out by local data terminal 14 itself
or possibly with assistance of a location-determination server or a positioning system
accessible via network 18.

[0058] User interface 54 functions to facilitate device interaction with a user and
may thus take various forms. By way of example, user interface 54 may include output
components such as display 54A for providing visual output, speaker 54B (which may
include a headset connection) for providing audible output, tactile output component 54C
for providing tactile output (e.g., vibration), among others. Further, user interface 54 may
include input components 54D such as a keyboard, keypad, pointing device, touch-sensitive
display screen, microphone, and video camera, among others.

[0059] Processor 56 may comprise one or more general purpose processors (e.g.,
microprocessors) and/or one or more special purpose processors (e.g., application specific
integrated circuits and/or digital signal processors). Data storage 58 may then comprise one
more volatile or non-volatile, non-transitory storage components such as magnetic, optical,
organic, or solid state (e.g., flash) storage components, and may be wholly or partially
integrated with processor 56.

[0060] As shown, data storage 58 is arranged to include reference data 62, and
further contains program instructions 64 executable by processor 56 to carry out various
data terminal functions described herein. For instance, as shown, program instructions 64
may include detector monitoring client instructions 64A, which may function (i) to cause
the local data terminal 14 to receive a heartbeat signal or an alarm signal from an associated
electric field detector 12, (ii) to determine a location of the local data terminal 14, (iii) to
generate a status signal that includes status data for the associated electric field detector, and
(iv) to transmit the status signal to server 20 for processing.

[0061] Further, if and when local data terminal 14 functions as a device whose
display will present the graphical user interface of the detector monitoring system, detector
monitoring client instructions 64A may further function (i) to receive the graphical user

interface from server 20, (ii) to present the graphical user interface, (iii) to receive user input
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provided through the graphical user interface, and (iv) to transmit data corresponding to that
received input to server 20.

[0062] Reference data 62 may include a time log of each position and alarm state of
associated electric field detector 12. A timestamp associated with each such position and
alarm could be either a time at which local data terminal 14 received the unit signal from
associated electric field detector 12 or a time which processor 56 determined the position of
the local data terminal 14. Alternatively, such a data log could be stored in server 20, which
may be the case in a cloud-based implementation of the detector monitoring system.

[0063] It should be noted that remote data terminals 16, as described with respect to
Figure 1, may include the same or substantially similar components as the local data
terminal 14 described with respect to Figure 3. In operation, however, remote data
terminals 16 may not be communicatively coupled to an associated electric field detector
12.

[0064] Alternatively, one or more remote data terminals 16 may be
communicatively coupled to an electric field detector that is not part of the monitored group
of electric field detectors. In this manner, a user of such remote data terminal 16 may
remotely monitor electric field detectors 12 in one worksite while being physically located
in another worksite.

[0065] Figure 4 is a simplified block diagram depicting functional components of
server 20. For simplicity, Figure 4 does not depict a cluster-based computing environment,
but server 20 could be implemented as such. As shown in Figure 4, server 20 includes
network communication interface 70, processor 72, and data storage 74, all of which may
be coupled together by a system bus, network, or other connection mechanism 76.

[0066] Network communication interface 70 may comprise any module that enables
server 20 to communicate on network 18, so as to facilitate communicating with local data
terminals 14, remote terminal 16, and, in some embodiments, electric field detectors 12. By
way of example, network communication interface 70 may be a wired or wireless Ethernet
network interface, coupled by one or more routers or other connection devices with network
18.

[0067] Processor 72 may comprise one or more general purpose processors (e.g.,
microprocessors) and/or one or more special purpose processors (e.g., application-specific
integrated circuits and/or digital signal processors). Data storage 74 may then comprise one

or more volatile or non-volatile, non-transitory storage components such as magnetic,
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optical, organic, or solid state (e.g., flash) storage components, and may be wholly or
partially integrated with processor 72.

[0068] As shown, data storage 74 is arranged to hold reference data 78 and program
instructions 80. In practice, reference data 76 may include user profile data 76A, status data
76B, and map data 76C. Program instructions 80 may then include program instructions
(e.g., machine language instructions) executable by processor 72 to carry out various central
computer functions described herein, particularly to facilitate the wvarious detector
monitoring functions for one or more users.

[0069] In practice, it will be understood that data storage 74 thus represents an
example of a non-transitory computer-readable medium having stored thereon instructions
executable by a computing system to carry out various pancl-management functions
described herein. However, in other implementations, the non-transitory computer-readable
medium containing such instructions could take various other forms, such as a CD-ROM, a
DVD-ROM, a magnetic disk drive, or other removable or non-removable, non-transitory
computer readable medium.

[0070] User profile data 76A may include user profiles for various users or groups
of users who have a detector monitoring account or who have an account for a service that
also provides for detector monitoring. As such, user profile data 76A may identify each
user or group by a user name or other unique identifier. Server 20 may make use of user
profile data 76A to authorize users seeking to use the detector monitoring service.

[0071] Additionally, for each worker who wears an electric field detector, the
worker’s user profile may be associated with the worker’s electric field detector. User
profile data 76A may thus include information for identifying the user of a particular
electric field detector, which server 20 may access when generating the graphical user
interface for detector monitoring.

[0072] Further, user profile data 76A may include data indicative of a plurality of
one or more electric field detectors that are associated with a given user profile. For
example, a user profile stored in the user profile data 76A may be associated with a
serial/identification number or other unique identifier associated for each of one or more
electric field detectors. Server 20 may thus use the user profile to identify the electric field
detectors that the user can monitor.

[0073] Status data 76B may include one or more sets of status data for each of

electric field detector 12. As previously discussed, each set of status data for a given
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electric field detector 12 may include a serial/identification number of the electric field
detector, a position of the electric field detector, an alarm state of the electric field detector,
a battery level of the electric field detector, and a timestamp. In other examples, each set of
status data could include more, less, and/or different data.

[0074] As noted above, status data 76B may include multiple sets of status data for
cach electric field detector. To this end, the most recent status data for a given electric field
detector, e.g., the status data with the most recent timestamp, may be stored in position data
76B as a current set of status data. Server 20 may thus access the status data 76B to identify
the current set of status data when generating the graphical user interface for a given user.
[0075] Status data 76B may also include one or more historical sets of status data
for one or more electric field detectors, e.g., sets of status data other than the current set of
status data. The number of historical sets of status data may be determined by a user profile
manager, and in some examples status data 76B may not include any historical sets of status
data. In one example, server 20 may access status data 76B when generating a graphical
user interface that presents a log of status data, thereby allowing a user to review historical
trends in status data based on status data for a particular device or geographic location or
area.

[0076] Map data 76C may include data for displaying each of a plurality of maps for
cach of one or more geographic arcas. Server 20 may access map data 76C when
generating the graphical user interface. For instance, server 20 may generate a graphical
user interface that includes an indicium representative of a location of each of one or more
electric field detectors, with such indicia overlaid on a map at positions corresponding to the
positions of the electric field detectors.

[0077] Server 20 may also access map data 76C to determine a geographic location
of an electric field detector based on received status data for that electric field detector. For
example, if the received status data for the electric field detector is in the form of
geographic coordinates, server 20 may use the coordinates and the map data 76C to
determine a street address or intersection corresponding to the coordinates, which may then
be stored in status data 76B.

[0078] Server 20 may also access map data 76C after receiving an alarm signal in
order to identify electric field detectors located in the vicinity of an alarming electric field
detector. Server 20 may, for example, use map data 76C and status data 76B to identify any

electric field detectors 12 that are within a radius of the alarming electric field detector. In
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one example, the radius may be approximately 100 yards, though the radius could be larger
or smaller depending on the application and/or the user’s preferences.

[0079] Although Figure 4 shows the data storage 76 storing map data 76C, the map
data 76C could be stored in a separate data storage accessible by server 20. In that
arrangement, server 20 may regularly access the separate data storage to access the requisite
map data needed to present a data terminal with a graphical user interface.

[0080] Additionally or alternatively, server 20 may acquire from a third-party server
map data needed to provide the graphical user interface and temporarily store such map data
in map storage 76C. Once the graphical user interface is no longer needed (i.e., no users
running the graphical user interface component of the detector monitoring program), server
20 may remove the map data. In this manner, the size of map data 76C may be reduced as
compared to an example in which all map data 76C is permanently stored in data storage 76
and/or a separate data storage unit.

[0081] Detector monitoring instructions 80A may executable by processor 72 to
provide aspects of a graphical user interface to a data terminal, such as one of local data
terminals 14 and/or remote data terminals 16. For instance, detector monitoring instructions
64A may function (i) to provide the data terminal with a graphical user interface that
presents indicia of status data for one or more electric field detectors, (ii) cause the data
terminal to update the presented indicia based on updated status data for one or more of the
electric field detectors, (iii) receive from the data terminal data corresponding to a user
input, (iv) determine an update to the presented indicia based on the user input, and (v)
provide the data terminal with an updated graphical user interface and/or data for updating
the presented indicia.

[0082] In an example in which instructions for presenting the graphical user
interface are stored in the data terminal, the detector monitoring instructions 80A may
function to (i) receive from the data terminal data corresponding to a selection of one or
more electric field detectors, (ii) provide to the data terminal status data for one or more
electric field detectors, and (iii) provide to the data terminal updated status data for the one
or more electric field detectors. [0083] In practice, server 20 functions to receive
status data from one or more electric field detectors 12 via one or more local data terminals
and to provide a graphical user interface that presents indicia of the status data on a display.
Figures 5A-5E are a series of images representing conceptually how this graphical user

interface may look and operate in an example implementation. As with other descriptions
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throughout this document, it should be understood that many variations from this example
are possible.

[0084] Each of Figures 5SA-5E presents an image representing a display presented
on a display component of a data terminal, such as a smartphone, a tablet computer, a
notebook computer, or a desktop computer, among others. Due to the limited display space
on such a device, it may not be possible for the display to show the entire graphical user
interface at once. Rather, the display may present certain aspects of the graphical user
interface in a scrollable or moveable manner, and the display may present individual various
aspects of the graphical user interface in the form of separate display windows, tabs, panes,
cards, or the like. Alternatively, it is of course possible that more of the graphical user
interface may be presented at once, such as by concurrently various sections of the type
shown in the figures.

[0085] Optimally, much of the display in the example graphical user interface will
be communicated dynamically (e.g., asynchronously) between a data terminal and server
20. For instance, upon initial request from the data terminal, server 20 may transmit a first
display page to the device to cause the device to present the page, and the device may
responsively present that page on its display. While the page is displayed, the data terminal
may then receive user input such as the user clicking on or otherwise selecting a specific
portion of the page, and the data terminal may responsively transmit to server 20 data
corresponding to that user input. In response to receiving such data, or at any other time
while the page is being displayed, server 20 may then transmit to the data terminal some
updated content for the page, and the data terminal may responsively present that updated
content in the currently presented page, so as to dynamically (e.g., asynchronously) update
the presented content.

[0086] For example, server 20 may transmit to the data terminal a page that presents
indicia of the status data for each of a plurality of electric field detectors, and the data
terminal may responsively present that page on its display. As server 20 receives additional
status data for the displayed electric field detectors, server 20 may then transmit to the
device data that represents an update of the currently displayed page, such as to replace
currently displayed indicia with other indicia, or to add new indicia of the status data to the
display. As noted above, an interactive web application technology, such as AJAX, could

be used for this purpose.
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[0087] Further, to allow the server to programmatically determine when the data
terminal is presenting a given page, such as a display of indicia of status data positioned on
a map, the data terminal may be arranged to transmit a signal to server 20 when the device
closes or is otherwise not displaying the page. Alternatively, the data terminal may transmit
periodic signals to server 20 while the page is actively displayed, and sever 20 may
programmatically determine that the data terminal is not being displayed when such a signal
18 not received within a given period of time.

[0088] When a user of a data terminal first calls-up the detector monitoring
program, the user may select from one of two components of the graphical user interface: a
map component or a list component. As used herein, a “component” of the graphical user
interface, may be a discrete portion of the graphical user interface, such as a separate
window for instance, or may be a functional aspect of the graphical user interface that is not
limited to discrete presentation. For instance, a given component that functions to present
particular elements may also be used as part of another component that presents the same
particular elements.

[0089] When the user selects the map component, server 20 (or perhaps another
entity connected to network 18) may provide the user’s data terminal with a map display, as
shown in Figure 5A. The map display includes a presentation of a map of a geographic arca
in which electric field detectors associated with the user’s profile are located. The map
display may present indicia of the alarm states for each such electric field detector, with
cach indicium being presented on the map at a position that reflect the geographic location
of the associated electric field detector and indicates an alarm state of the associated electric
field detector. In the illustrated examples described herein, for example, a first indicium 91
corresponds to a first electric field detector, a second indicium 92 corresponds to a second
electric field detector, a third indicium 93 corresponds to a third electric field detector, a
fourth indicium 94 corresponds to a fourth electric field detector, and a fifth indicium 95
corresponds to a fifth electric field detector.

[0090] Server 20 may receive updated status data for the monitored electric field
detectors, and server 20 may then update the indicia and/or the position of the indicia on the
map, thereby presenting the user with real-time or nearly real-time changes in the alarm
state and/or position of the monitored electric field detectors.

[0091] In the example depicted herein, the presented indicia of the status data

include graphical icons in the form of colored circles, with each color corresponding to a
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particular alarm state. By way of example, Table 1 shows one possible correspondence of
the color of each icon to an alarm state of an associated electric field detector:
Color Alarm State
First Color Alarm State 0
Second Color  Alarm State 1
Third Color  Alarm State 2
Fourth Color ~ Alarm State 3

Table 1
As a further example, the first color may be green, the second color may be yellow, the third
color may be orange, and the fourth color may be red. In other examples, more, fewer,
and/or different colors may be used to represent a particular alarm state. Additionally or
alternatively, the presented indicia of the alarm states may take any number of forms, such
as a different geometric shape or a graphical representation of an object.
[0092] In operation, the user may interact with the graphical user interface to focus
on a particular area, such as a worksite in which an electric field detector has alarmed as
shown in Figure 5B. To this end, the user may interact with graphical user interface to
zoom in on a particular area of the map, thereby selecting a map area. The data terminal
may send to server 20 information data corresponding to the selected area, and server 20
may responsively update the map display to show the indicia of the alarm state of the
electric field detectors in the selected areca. The user may similarly interact with the
graphical user interface to zoom out on the map, thereby causing the display to present
indicia of the status data for additional electric field detectors.
[0093] Alternatively, the user may interact with the graphical user interface to
monitor a subset of electric field detectors. Upon receiving data corresponding to such
input, server 20 may filter the map display to remove the presented indicia of the status data
for each electric field detector not included in the subset of electric field detectors. The
server may also automatically rescale the map display such that the map has a minimum
scale for presenting the indicia of the status data for each electric field detector in the subset
of electric field detectors.
[0094] Figures 5B shows three indicia of the status data, with indicium of status data
91 corresponding to a first electric field detector, indicium of status data 92 corresponding
to a second electric field detector, and indicium of status data 93 corresponding to a third

electric field detector.
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[0095] The user may interact with the graphical user interface to select a presented
indicium. By way of example, the data terminal may transmit to sever 20 data indicative of
the user selecting indicium of status data 91, and server 20 may responsively send to the
data terminal data for presenting the display shown in Figure 5C. In this example, the map
display includes a presentation of message window 90, which provides additional indicia of
the status data for the first electric field detector. Such additional indicia can include a
name of the worker wearing the first electric field detector, a serial number of the first
electric field detector, timestamp information corresponding to the status data (e.g., a time
at which the position was determined or a time at which the status data was generated),
location information (e.g., a street address), and/or a phone number or other means to
contact the user. In other examples, the additional indicia may include more, fewer, and/or
different data.

[0096] As shown in Figures 5A, 5B, and 5C, indicium of status data 91 is indicative
of the first electric field detector alarming, indicating that the user of that electric field
detector is in relatively close proximity to a high-voltage power source. Advantageously,
identifying the location of the first electric field detector, and thus the worker who is in
relatively close proximity to a high-voltage power source, may allow the user to coordinate
repair and/or maintenance efforts by directing another worker to the location of the high-
voltage power source. Remote identification of the high-voltage power source may also
assist the user in determining how to deactivate electrical equipment supplying the high-
voltage power source while minimizing disruption of electrical services to consumers in the
area.

[0097] As a further benefit, identifying the name of the worker using the first
electric field detector and/or the serial/identification number of the electric field detector
may allow assist the user in expeditiously contacting the worker to receive an on-the-ground
assessment of the situation. In some examples, the phone number associated with the
worker may be displayed or be selectable in message window 90, and the user can then
interact with the graphical user interface to call the worker.

[0098] To continue the illustrative example, the user may direct the worker wearing
the second electric field detector to the location of the first electric field detector. As that
worker nears the vicinity of the first electric field detector, the second electric field detector
may also alarm. This, in turn, may cause the second electric field detector to send an alarm

signal to a communicatively coupled local data terminal (e.g., smartphone running the
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detector monitoring client program), which responsively generates and transmits to server
20 an alarm signal.

[0099] Server 20 may then process the alarm signal and determine that the alarm
signal includes information indicative of an alarm condition. Server 20 may responsively
identify one or more electric field detectors that are within a range of the second electric
field detector, and server 20 may then send an alert signal to a data terminal
communicatively coupled to each identified electric field detector. In the illustrated
example, for instance, server 20 may send the alert signal to a data terminal
communicatively coupled to each of the first electric field detector and the third electric
field detector.

[0100] In one example, however, server 20 may not send the alert signal to a local
data terminal that is communicatively coupled to an alarming electric field detector. Thus,
in an example in which the first electric field detector and third electric field detector are
cach within the range of the second electric field detector, server 20 may send the alert
signal to the data terminal communicatively coupled to the third electric field detector but
not to the data terminal communicatively coupled to the alarming first electric field
detector.

[0101] Server 20 may also send the alert signal to the data terminal of a supervisor,
i.e., a remote data terminal. Thus, server 20 may cause the graphical user interface of the
user’s display terminal (as well as the third local data terminal) to responsive display alert
message 96, as shown in Figure 5D. In the illustrative example, alert message 96 includes
text indicia of the current status of the second electric field detector. Further, the user may
press the alert message to center the map on the alarming electric field detector.

[0102] At the bottom of the displays in Figures SA-5D are “Map” and “List” buttons
to allow the user to switch between the map component and the list component of the
graphical user interface. Upon the user pressing the list button, the data terminal may
transmit to server 20 data representative of a request to display the list component, and
server 20 may responsively cause the graphical user interface to present a list display shown
in Figure 5E.

[0103] The list display may present the indicia of the status data of the monitored
electric field detectors as blocks of text, with each block of text corresponding to one of the
monitored electric field detectors. In Figure 5E, the presented indicia of the status data

98A, 98B, 98C, 98D, and 98E are displayed as five blocks of status data.
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[0104] The indicia of status data presented on the list display can be sorted
according to in a number of ways. In one example, blocks of status data corresponding to
alarming electric field detectors may be higher on the list than blocks corresponding to
electric field detectors that are not alarming. Additionally or alternatively, the user may
interact with the graphical user interface to filter from the list display the presented indicia
of the status data corresponding to electric field detectors that are not alarming. In this
manner, the user may be able to identify status data associated with alarming electric field
detectors, which may assist the user in thereby in directing repair teams to certain areas
and/or in identifying and securing electrical equipment supplying detected high-voltage
power sources.

[0105] In the example illustrated in Figure 5E, indicia of the status data 98D display
is indicative of an associated electric field detector having a low battery. To provide such
indicia, server 20 may have received status data for that electric field detector data
indicative of a charge level of the electric field detector’s and have determined that the
charge level was less than or equal to a threshold charge level. Alternatively, the local data
terminal communicatively coupled to the electric field detector could have made that
determination, in which case the status signal may have included data indicative of the
battery level being less than or equal to the threshold battery level.

[0106] Figure 6 shows functions that can be carried out in accordance with a
representative method. The functions shown can be carried out in the order shown or in
another order. Additionally or alternatively, the functions shown may be combined or
distributed in various ways. For illustrative purposes, the method of Figure 6 is described
with respect to a computing system, such as server 20.

[0107] Beginning at block 100, a computing system receives and stores in a data
storage status data for a plurality of electric field detectors. Next, at block 102, the
computing system receives data corresponding to a user identifier. At block 104, the
computing system identifies from the plurality of eclectric field detectors one or more
electric field detectors associated with the user identifier.

[0108] At block 106, the computing system identifies status data for each of the
identified one or more clectric field detectors. As previously described, the status data for
cach electric field detector includes data indicative of at least (i) a location of the electric
field detector and (i1) an alarm state of the eclectric field detector. At block 108, the

computing system causes a display component of a device to display a graphical user
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interface that presents indicia of the status data for each of the identified one or more
electric field detectors.

[0109] Moving now to block 110, the computing system receives data
corresponding to a selection of one of the identified one or more electric field detectors. At
block 112, the computing system, responsive to receiving the selection, causes the display
to present additional status data for the selected electric field detector.

[0110] Now at block 114, the computing receives and stores in the data storage
updated status data for a first electric field detector, with the first electric field detector
being one of the identified one or more electric field detectors. At block 116, the computing
system determines that an updated alarm state of the first electric field detector is indicative
of the electric field detector alarming. In this case, the updated status data includes data
indicative of the updated alarm state. Responsive to making that determination, the
computing system at block 118 identifies one or more data terminals to alert, generates an
alert signal, and sends the alert signal to each of the identified one or more devices. The
alert signal includes data indicative of the first electric field detector alarming, with such
data including at least a portion of the status data for the first electric field detector.
Further, sending the alert signal to the identified one or more devices to alert may cause
each such device to provide at least one of a visual output, an audible output, or a tactile
output.

[0111] It should be noted that components of the computing system performing
identification functions described in the method above may do so in a number of ways. For
example, a processor, such as processor 72 described with respect to Figure 4, may perform
identification functions by retrieving and/or accessing data stored in data storage, such as
reference data 78 described with respect to Figure 4. The processor may then process
and/or aggregate the retrieved/accessed data, and the processor may then select from the
processed/aggregated data a subset of data that is associated with a value for a particular
field, such as data corresponding to a particular user profile or data corresponding to a
particular electric field detector.

[0112] Finally, Figure 7 shows functions that can be carried out in accordance with
another representative method. The functions shown can be carried out in the order shown
or in another order. Additionally or alternatively, the functions shown may be combined or
distributed in various ways. For illustrative purposes, the method of Figure 7 is described

with respect to an electric field detector, such as electric field detector 14.
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[0113] Beginning at block 200, the electric field detector determines a charge level
of a battery of an electric field detector. At block 202, the electric field detector generates
and transmits a heartbeat signal that includes the determined charge level. In some
examples, the heartbeat signal may also include data indicative of whether the electric field
detector is alarming (e.g., whether the electric field detector has detected an electric field
having a magnitude that is greater than or equal to at least a first threshold).

[0114] At block 204, the electric field detector detects an electric field. The electric
field then determines whether a magnitude of the detected electric field is greater than or
equal to at least a first threshold magnitude, at block 206. If the magnitude of the detected
is less than the first threshold magnitude, then the electric field detector may reperforms the
steps of block 200 or block 204.

[0115] On the other hand, if the magnitude of the detected electric field is greater
than or equal to at least the first threshold magnitude, the electric field detector proceeds to
block 208 and determines a position of the electric field detector. Note that embodiments in
which the electric field detector does not include a positioning component, such as locator
component 42, the electric field detector may not perform the steps of block 208.
Alternatively, the electric field detector may use an external positioning system to
determine the position of the electric field detector.

[0116] Now at block 210, the electric field detector generates an alarm signal that
includes data indicative of the magnitude of the detected electric field. In embodiments in
which the electric field detector determined the position of the electric field at block 208,
the alarm signal also includes the determined position. At block 212, the electric field
detector transmits the alarm signal to a remote device, such as one of data terminals 14
described with respect to Figure 1 and 3.

[0117] Upon completing block 212, the electric field detector performs another
iteration of the illustrated method by returning to block 200 or block 204. In this manner,
the electric field detector may periodically determine the charge of the battery and send the
heartbeat signal.

[0118] It should be understood that a computing device may have means for
performing anyone of the method or functions described herein. For instance, a first
example apparatus comprises means for detecting an electric field; determining that a
magnitude of the detected electric field is greater than at least a first threshold magnitude;

and responsive to determining that the magnitude of the detected eclectric field is greater
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than at least the first threshold magnitude, (i) generating by the electric field detector an
alarm signal that includes data indicative of the magnitude of the detected electric field, and
(i1) transmitting the alert signal from the electric field detector to a data terminal.

[0119] In one example, the first example apparatus further comprises means for
determining a position of the electric field detector at a time at which the electric field
detector detected the electric field, wherein the alarm signal includes data indicative of the
determined position.

[0120] Additionally or alternatively, the first example apparatus further comprises
means for (i) generating a heartbeat signal and (i1) transmitting to the remote device the
heartbeat seat signal.

[0121] In another example, the first example apparatus further comprises means for
determining a charge level of a battery of the electric field detector, wherein at least one the
heartbeat signal or the alarm signal includes data indicative of the determined charge level.
[0122] In yet another example, the first example apparatus further comprises means
for providing at least one of a visual output, an audible output, or a tactile output.

[0123] As another general example, a second example apparatus comprises means
for receiving from a device data corresponding to a user identifier; means for identifying
from a plurality of electric field detectors one or more electric field detectors associated
with the user identifier; means for identifying status data for each of the identified one or
more electric field detectors, wherein the status data for each electric field detector in the
plurality of electric field detectors comprises data indicative of at least (i) a location of the
electric field detector and (ii) an alarm state of the electric field detector; and means for
causing a display component of the device to display a graphical user interface that presents
indicia of the status data for each of the identified one or more electric field detectors.
[0124] In one example, the second example apparatus further comprises means for
receiving data representative of a selection of one of the presented indicia; means for
identifying, based on the selection, a selected electric field detector from the identified one
or more electric field detectors; and means for presenting via the graphical user interface a
message box that includes textual representations of the status data for the selected electric
field detector.

[0125] In another example, the second example apparatus further comprises
receiving data indicative of a request to filter the list such that the list is limited to

presenting indicia of electric field detectors that are alarming; means for identifying, based
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on the alarm state for each of the identified one or more electric field detectors, a set of one
of more electric field detectors that are not alarming; and means for removing from the
graphical user interface the presented indicia corresponding to each electric field detector in
the set of one or more electric field detectors.

[0126] In yet another example, the second example apparatus further comprises
means for receiving updated status data for a first electric field detector, wherein the first
clectric ficld detector is one of the identified one or more electric field detectors, and
wherein the updated status data comprises an update to at least one of (i) the location of the
first electric field detector or (ii) the alarm state of the first electric field detector; and means
for updating, responsive to receiving the updated status data, the indicia of the status data
for the first electric field detector to reflect the updated status data.

[0127] In still another example, the second example apparatus further comprises
means for receiving updated status data for a first electric field detector, wherein the first
clectric ficld detector is one of the identified one or more electric field detectors, and
wherein the updated status data comprises an updated alarm state of the first electric field
detector; means for determining that the alarm state includes data indicative of the first
electric field detector alarming; and, responsive to the determining, (i) means for identifying
one or more devices to alert; (i1) means for generating an alert signal, wherein the alert
signal includes data indicative of the first electric field alarming; and (iii) means for send
the alert signal to each of the one or more devices to alert, thereby causing each of the
identified one or more devices to provide at least one of a visual output, an audible output,
or a tactile output.

[0128] Additionally or alternatively, the second example apparatus further
comprises means for determining that the device is operating in a monitoring mode, wherein
the device operates in the monitoring mode when it is not communicatively coupled to one
of the electric field detectors included in the plurality of electric field detectors; and means
for identifying, responsive to determining that the device is operating in the monitoring
mode, the device as one of the one or more devices to alert.

[0129] It should be understood that for situations in which the embodiments
discussed herein collect and/or use any personal information about users or information that
might relate to personal information of users, the users may be provided with an opportunity
to opt in/out of programs or features that involve such personal information (e.g.,

information about a user’s preferences or a user’s contributions to social content providers).
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In addition, certain data may be anonymized in one or more ways before it is stored or used,
so that personally identifiable information is removed. For example, a user’s identity may
be anonymized so that no personally identifiable information can be determined for the user
and so that any identified user preferences or user interactions are generalized (for example,
generalized based on user demographics) rather than associated with a particular user

[0130] With respect to any or all of the block diagrams, examples, and flow
diagrams in the figures and as discussed herein, each step, block and/or communication may
represent a processing of information and/or a transmission of information in accordance
with example embodiments. Alternative embodiments are included within the scope of
these example embodiments. In these alternative embodiments, for example, functions
described as steps, blocks, transmissions, communications, requests, responses, and/or
messages may be executed out of order from that shown or discussed, including in
substantially concurrent or in reverse order, depending on the functionality involved.
Further, more or fewer steps, blocks and/or functions may be used with any of the message
flow diagrams, scenarios, and flow charts discussed herein, and these message flow
diagrams, scenarios, and flow charts may be combined with one another, in part or in
whole.

[0131] A step or block that represents a processing of information may correspond
to circuitry that can be configured to perform the specific logical functions of a herein-
described method or technique. Alternatively or additionally, a step or block that represents
a processing of information may correspond to a module, a segment, or a portion of
program code (including related data). The program code may include one or more
instructions executable by a processor for implementing specific logical functions or actions
in the method or technique. The program code and/or related data may be stored on any
type of computer-readable medium, such as a storage device, including a disk drive, a hard
drive, or other storage media.

[0132] The computer-readable medium may also include non-transitory computer-
readable media such as computer-readable media that stores data for short periods of time
like register memory, processor cache, and/or random access memory (RAM). The
computer-readable media may also include non-transitory computer-readable media that
stores program code and/or data for longer periods of time, such as secondary or persistent
long term storage, like read only memory (ROM), optical or magnetic disks, and/or

compact-disc read only memory (CD-ROM), for example. The computer-readable media
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may also be any other volatile or non-volatile storage systems. A computer-readable
medium may be considered a computer-readable storage medium, for example, or a tangible
storage device.

[0133] Moreover, a step or block that represents one or more information
transmissions may correspond to information transmissions between software and/or
hardware modules in the same physical device. However, other information transmissions
may be between software modules and/or hardware modules in different physical devices.
[0134] While various aspects and embodiments have been disclosed herein, other
aspects and embodiments will be apparent to those skilled in the art. The various aspects
and embodiments disclosed herein are for purposes of illustration and are not intended to be

limiting, with the scope being indicated by the following claims.
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What is claimed is:
1. An electric field detector comprising:

an electric field detection component configured (i) to detect an electric field having
a magnitude that is greater than or equal to at least a first threshold magnitude and (ii) to
provide at least one output indicative of a magnitude of a detected electric field when the
magnitude of the detected electric field is greater than or equal to the first threshold
magnitude;

a communication interface configured to communicate with a remote device; and

a controller configured to transmit via the communication interface an alarm signal
in response to the electric field detection component providing the at least one output,
wherein the alarm signal includes data indicative of the magnitude of the detected electrical
field.

2. The electric field detector of claim 1, wherein the communication interface
comprises a transmitter component configured to wirelessly transmit the alarm signal.

3. The electric field detector of claim 2, wherein a transmission range of the
transmitter is about one meter.

4. The electric field detector of claim 2, wherein a transmission range of the
transmitter is between about one meter and about one hundred meters.

5. The electric field detector of claim 1, wherein the communication interface
comprises a transmitter component configured to wirelessly transmit the alarm signal.

6. The electric field detector of claim 1, further comprising at least one of a
visual output component, an audible output component, or a tactile output component, and
wherein the at least one output comprises at least one of a visual output, an audible output,
or a tactile output.

7. The electric field detector of claim 1, further comprising a battery, wherein
the controller is further configured to cause the communication interface to periodically
transmit a heartbeat signal that includes information indicative of a charge level of the
battery.

8. The electric field detector of claim 1, further comprising a global position
system (GPS) receiver configured to determine a location of the wearable electric field

detector, wherein the alarm signal further comprises a position of the wearable electric field
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detector at a time at which the electric field detection circuitry detected the detected electric
field.

9. The electric field detector of claim &8, wherein the controller is further
configured to cause the communication interface to periodically transmit a heartbeat signal,
wherein the heartbeat signal includes data indicative of a position of the wearable electric
field detector at a time prior to transmission of the heartbeat signal.

10. The electric ficld detector of claim 1, wherein the clectric field detector is
configured to be worn on a body of a user.

11. A method comprising:

detecting an electric field;

determining that a magnitude of the detected electric field is greater than at least a
first threshold magnitude; and

responsive to the determining, (i) generating by the electric field detector an alarm
signal that includes data indicative of the magnitude of the detected electric field, and (i1)
transmitting the alert signal from the electric field detector to a data terminal.

12.  The method of claim 10, further comprising determining a position of the
electric field detector at a time at which the electric field detector detected the electric field,
wherein the alarm signal includes data indicative of the determined position.

13. The method of claim 10, wherein the data indicative of the magnitude of the
detected electric field comprises one of (i) data indicative of the magnitude of the electric
field being greater than or equal to the first threshold magnitude and less than a second
threshold magnitude, (i1) data indicative of the magnitude of the electric field being greater
than or equal to the second threshold magnitude and less than a third threshold magnitude,
or (iii) data indicative of the magnitude of the electric field being greater than or equal to
the third threshold magnitude.

14. The method of claim 10, wherein the data terminal is one of a mobile phone,
a smartphone, or a tablet computer.

15. The method of claim 10, further comprising the electric field detector
(1) generating a heartbeat signal and (i1) transmitting to the remote device the heartbeat seat
signal.

16.  The method of claim 14, determining a position of the electric field detector,

wherein the heartbeat signal includes data indicative of the determined position.
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17.  The method of claim 14, determining a charge level of a battery of the
electric field detector, wherein at least one the heartbeat signal or the alarm signal includes
data indicative of the determined charge level.

18.  The method of claim 10, further comprising, in response to determining that
the magnitude of the detected electric field is greater than or equal to at least a first
threshold magnitude, the electric field detector providing at least one of a visual output, an
audible output, or a tactile output.

19. A non-transitory computer readable medium having stored thereon
instructions executable by a computing system to carry out functions comprising:

receiving an indication of a magnitude of a detected electric field;

determining that the magnitude of the detected electric field is greater than or equal
to at least a threshold magnitude; and

responsive to determining that the magnitude of the detected electric field is greater
than or equal to at least the threshold magnitude, (i) generating an alarm signal that includes
data indicative of the magnitude of the detected electric field, and (ii) transmitting the alert
signal to a data terminal.

20. The non-transitory computer readable medium of claim 20, wherein,
responsive to the receiving the indication, the functions further comprise determining a
position of the electric field detector, wherein the alarm signal further includes data
indicative of the determined position.

21. A non-transitory computer readable medium having stored thereon
instructions executable by a computing system to carry out functions comprising:

receiving from a device data corresponding to a user identifier;

identifying from a plurality of electric field detectors one or more electric field
detectors associated with the user identifier;

identifying status data for each of the identified one or more electric field detectors,
wherein the status data for each electric field detector in the plurality of electric field
detectors comprises data indicative of at least (1) a location of the electric field detector and
(i1) an alarm state of the electric field detector; and

causing a display component of the device to display a graphical user interface that
presents indicia of the status data for each of the identified one or more electric field

detectors.
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22.  The non-transitory computer readable medium of claim 21, wherein the
graphical user interface further presents a representation of a map, and wherein each
presented indicia comprises an icon that (i) is displayed at a position on the map that is
representative of the location of a corresponding electric field detector and (ii) has a color
indicative of the alarm state of the corresponding electric field detector.

23.  The non-transitory computer readable medium of claim 22, wherein the
functions further comprise:

receiving data representative of a selection of one of the presented indicia; and based
on the selection, identifying a selected electric field detector from the identified one or more
clectric ficld detectors; and

presenting via the graphical user interface a message box that includes textual
representations of the status data for the selected electric field detector.

24.  The non-transitory computer readable medium of claim 21, wherein each of
the presented indicia includes a textual representation of (i) the location of a corresponding
electric field detector and (ii) the alarm state of the corresponding electric field detector, and
wherein the presented indicia of the status data are arranged in a list comprising one or more
blocks of status data, each block corresponding to one of the identified one or more electric
field detectors.

25. The non-transitory computer readable medium of claim 24, wherein the
status data for each electric field detector in the plurality of electric field detectors further
comprises at least one of (i) a name of a user of the corresponding electric field detector, (i1)
an identification number of the corresponding electric field detector, and (iii) a timestamp,
and

wherein each of the presented indicia includes a textual representation of at least one of
(i) the name of the user of the corresponding electric field detector, (ii) the identification
number of the corresponding electric field detector, and (iii) the timestamp.

26.  The non-transitory computer readable medium of claim 24, the functions
further comprising;:

receiving data indicative of a request to filter the list such that the list is limited to
presenting indicia of electric field detectors that are alarming;

based on the alarm state for each of the identified one or more electric field

detectors, identifying a set of one of more electric field detectors that are not alarming; and
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removing from the graphical user interface the presented indicia corresponding to
each electric field detector in the set of one or more electric field detectors.

27.  The non-transitory computer readable medium 1, the functions further
comprising:

receiving updated status data for a first electric field detector, wherein the first
electric field detector is one of the identified one or more electric field detectors, and
wherein the updated status data comprises an update to at least one of (i) the location of the
first electric field detector or (i1) the alarm state of the first electric field detector; and

responsive to receiving the updated status data, updating the indicia of the status
data for the first electric field detector to reflect the updated status data.

28.  The non-transitory computer readable medium claim 1, the functions further
comprising:

receiving updated status data for a first electric field detector, wherein the first
electric field detector is one of the identified one or more electric field detectors, and
wherein the updated status data comprises an updated alarm state of the first electric field
detector;

determining that the alarm state includes data indicative of the first electric field
detector alarming; and

responsive to the determining, (i) identifying one or more devices to alert; (ii)
generating an alert signal, wherein the alert signal includes data indicative of the first
electric field alarming; and (iii) sending the alert signal to each of the one or more devices
to alert, thereby causing each of the identified one or more devices to provide at least one of
a visual output, an audible output, or a tactile output.

29.  The non-transitory computer readable medium of claim 28, wherein
identifying the one or more devices to alert comprises:

identifying a set of one or more electric field detectors in the plurality of electric
field detectors that are within a range from the location of the first electric field detector;
and

for each electric field detector in the set of one or more electric field detectors,
identifying a user device that is communicatively coupled to the electric field detector as
one of the one or more devices to alert.

30. The non-transitory computer readable medium of claim 28, further

comprising determining that the device is operating in a monitoring mode, wherein the



WO 2015/051039 PCT/US2014/058694
-34 -

device operating in the monitoring mode when it is not communicatively coupled to one of
the electric field detectors included in the plurality of electric field detectors; and

responsive to the determining, identifying the device as one of the one or more

devices to alert.

31. A method comprising:

receiving from a device data corresponding to a user identifier;

identifying from a plurality of electric field detectors one or more electric field
detectors associated with the user identifier;

identifying status data for each of the identified one or more electric field detectors,
wherein the status data for each electric field detector in the plurality of electric field
detectors comprises data indicative of at least (1) a location of the electric field detector and
(i1) an alarm state of the electric field detector; and

causing a display component of the device to display a graphical user interface that
presents indicia of the status data for each of the identified one or more electric field
detectors.

32.  The method of claim 31, wherein the graphical user interface further presents
a representation of a map, and wherein each presented indicia comprises an icon that (1) is
displayed at a position on the map that is representative of the location of a corresponding
electric field detector and (ii) has a color indicative of the alarm state of the corresponding
electric field detector.

33.  The method of claim 31, wherein each of the presented indicia includes a
textual representation of (i) the location of a corresponding electric field detector and (ii) the
alarm state of the corresponding electric field detector, and wherein the presented indicia of
the status data are arranged in a list comprising one or more blocks of status data, each
block corresponding to one of the identified one or more electric field detectors.

34, The method of claim 33, wherein the status data for each electric ficld
detector in the plurality of electric field detectors further comprises at least one of (i) a name
of a user of the corresponding electric field detector, (ii) an identification number of the
corresponding electric field detector, and (iii) a timestamp, and

wherein each of the presented indicia includes a textual representation of at least one
of (1) the name of the user of the corresponding electric field detector, (ii) the identification

number of the corresponding electric field detector, and (iii) the timestamp.
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35.  The method of claim 33, further comprising:

receiving data indicative of a request to filter the list such that the list is limited to
presenting indicia of electric field detectors that are alarming;

based on the alarm state for each of the identified one or more electric field
detectors, identifying a set of one of more electric field detectors that are not alarming; and

removing from the graphical user interface the presented indicia corresponding to
each electric field detector in the set of one or more electric field detectors.

36.  The method of claim 31, further comprising:

receiving updated status data for a first electric field detector, wherein the first
clectric field detector is one of the identified one or more electric ficld detectors, and
wherein the updated status data comprises an update to at least one of (i) the location of the
first electric field detector or (i1) the alarm state of the first electric field detector; and

responsive to receiving the updated status data, updating the indicia of the status
data for the first electric field detector to reflect the updated status data.

37.  The method of claim 31, further comprising:

receiving updated status data for a first electric field detector, wherein the first
clectric field detector is one of the identified one or more electric ficld detectors, and
wherein the updated status data comprises an updated alarm state of the first electric field
detector;

determining that the alarm state includes data indicative of the first electric field
detector alarming; and

responsive to the determining, (i) identifying one or more devices to alert; (ii)
generating an alert signal, wherein the alert signal includes data indicative of the first
electric field alarming; and (iii) sending the alert signal to each of the one or more devices
to alert, thereby causing each of the identified one or more devices to provide at least one of
a visual output, an audible output, or a tactile output.

38.  The method of claim 37, wherein identifying the one or more device to alert
comprises:

identifying a set of one or more electric field detectors in the plurality of electric
field detectors that are within a range from the location of the first electric field detector;

and
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for each electric field detector in the set of one or more electric field detectors,
identifying a user device that is communicatively coupled to the electric field detector as
one of the one or more devices to alert.

39.  The method of claim 37, further comprising: determining that the device is
operating in a monitoring mode, wherein the device operating in the monitoring mode when
it is not communicatively coupled to one of the electric field detectors included in the
plurality of electric field detectors; and responsive to the determining, identifying the device
as one of the one or more devices to alert.

40.  An apparatus comprising at least one processor, the at least one processor
being configured to cause the apparatus to:

receive from a device data corresponding to a user identifier;

identify from a plurality of electric field detectors one or more electric field
detectors associated with the user identifier;

identify status data for each of the identified one or more electric field detectors,
wherein the status data for each electric field detector in the plurality of electric field
detectors comprises data indicative of at least (1) a location of the electric field detector and
(i1) an alarm state of the electric field detector; and

cause a display component of the device to display a graphical user interface that
presents indicia of the status data for each of the identified one or more electric field

detectors.
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