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(57) A system for monitoring one or more environ-
mental conditions associated with a working environment
includes a wearable device configured to be worn by a
worker and one or more environmental sampling sensors
configured to monitor the one or more environmental con-
ditions associated with the working environment and de-
termine environmental sampling information based on
the monitoring of the one or more environmental condi-
tions. The system further includes a positioning sensor
configured to determine positioning information for the

@
@

worker, the positioning information for the worker includ-
ing information regarding positioning of the worker rela-
tive to the working environment. The system includes a
controller configured to receive the environmental sam-
pling information, receive the positioning information
from the positioning sensor, and determine, based on
the environmental sampling information and the position-
ing information, if the one or more environmental condi-
tions necessitates an alert to be presented to the worker.
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Description
Technical Field

[0001] The present disclosure relates generally to
workplace monitoring and, more particularly, to systems,
methods, and apparatus for location-based monitoring
of environmental conditions associated with a workplace.

Background

[0002] Working environments often include a variety
of activities occurring simultaneously, which can expose
individuals to undesired conditions. Such working envi-
ronments (e.g., a manufacturing environment) can
present unique challenges for monitoring these condi-
tions due to simultaneous existence of complex opera-
tions, workers and/or bystanders present in the environ-
ment, equipment within the environment, products within
the environment, and processes within the environment,
among other things, within the same working environ-
ment. Additional environmental factors, such as weather,
terrain, ventilation, chemical and material presence,
among other things, may also alter conditions of the work-
ing environment and introduce additional challenges.
[0003] These environmental factors of a working envi-
ronment can create various effects on the environment,
materials therein, and workers themselves. For efficiency
and/or safety concerns, itis desired to effectively monitor
such environmental conditions, as they relate to one or
more workers within the working environment.

Summary

[0004] In accordance with one example, a system for
monitoring one or more environmental conditions asso-
ciated with a working environment is disclosed. The sys-
tem includes a wearable device configured to be worn
by a worker within the working environment and to move
with the worker within the working environment. The sys-
tem furtherincludes one or more environmental sampling
sensors operatively associated with the wearable device,
each of the one or more environmental sampling sensors
configured to monitor the one or more environmental con-
ditions associated with the working environment and de-
termine environmental sampling information based on
the monitoring of the one or more environmental condi-
tions. The system further includes a positioning sensor
operatively associated with the wearable device and con-
figured to determine positioning information for the work-
er, the positioning information for the worker including
information regarding positioning of the worker relative
to the working environment. The system further includes
a controller, which includes a processor. The controller
is configured to receive the environmental sampling in-
formation from the one or more environmental sampling
sensors, receive the positioning information from the po-
sitioning sensor, and determine, based on the environ-
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mental sampling information and the positioning informa-
tion, if the one or more environmental conditions neces-
sitates an alert to be presented to the worker.

[0005] In accordance with another example, a weara-
ble device for monitoring environmental conditions asso-
ciated with a working environment is disclosed. The
wearable device includes a wearable article configured
to be worn by a worker and to move with the worker. The
wearable device further includes one or more modular
environmental sampling sensors operatively associated
with the wearable article, each of the one or more modular
environment sensors configured to monitor the one or
more environmental conditions associated with the work-
ing environment and determine environmental sampling
information based on the monitoring of the one or more
environmental conditions. The wearable device further
includes a positioning sensor operatively affixed to the
wearable article and configured to determine positioning
information for the worker, the positioning information for
the worker including information regarding positioning of
the worker relative to the working environment. The wear-
able device further includes one or more output devices
operatively associated with the wearable article and con-
figured to receive an output signal and present a notifi-
cation to the worker based on the output signal. The wear-
able device further includes a controller, which includes
a processor, and is operatively associated with the mod-
ular environmental sampling sensors, the positioning
sensor, and the one or more output devices. The con-
troller is configured to receive the environmental sam-
pling information from the one or more environmental
sampling sensors, receive the positioning information
from the positioning sensor, determine, based on the en-
vironmental sampling information and the positioning in-
formation, if the one or more environmental conditions
necessitates an alert to be presented to the worker, and
provide the output signal to the one or more output de-
vices if the one or more environmental conditions neces-
sitates the alert be presented to the worker.

[0006] In accordance with yet another example, a
method for monitoring environmental conditions associ-
ated with a working environment in relation to a worker
within the working environment is disclosed. The method
includes monitoring the one or more environmental con-
ditions using one or more environmental sampling sen-
sors, each of the one or more environmental sampling
sensors being operatively associated with a wearable
device configured to be worn by the worker within the
working environment. The method further includes de-
termining environmental sampling information based on
the monitoring of the one or more environmental condi-
tions using the one or more environmental sampling sen-
sors. The method further includes determining position-
ing information for the worker using a positioning sensor
operatively associated with the wearable device, the po-
sitioning information including information regarding po-
sitioning of the worker relative to the working environ-
ment. The method further includes receiving, by a con-
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troller having a processor, the environmental sampling
information from the environmental sampling sensors
and receiving the positioning information from the posi-
tioning sensor. The method further includes determining,
by the controller, if the one or more environmental con-
ditions necessitates an alert be presented to the worker,
based on the environmental sampling information and
the positioning information and providing an alert to the
worker if the one or more environmental conditions ne-
cessitates an alert be presented to the worker.

[0007] These and other aspects and features will be-
come more readily apparent upon reading the following
detailed description when taken in conjunction with the
accompanying drawings. In addition, although various
features are disclosed in relation to specific examples, it
is understood that the various features may be combined
with each other, or used alone, with any of the various
examples without departing from the scope of the disclo-
sure.

Brief Description of the Drawings

[0008]

FIG. 1 is a schematic diagram of a system for mon-
itoring one or more environmental conditions asso-
ciated with a working environment, in accordance
with the disclosure;

FIG. 2 is a schematic block diagram depicting ele-
ments of, or associated with, a wearable device used
by the system of FIG. 1, in accordance with FIG. 1
and the disclosure;

FIG. 3 is a diagrammatic depiction of a wrist band
for use as a wearable device, in accordance with the
disclosure;

FIG. 4 is a diagrammatic depiction of a belt for use
as a wearable device, in accordance with the disclo-
sure;

FIG. 5, is a diagrammatic depiction of a modular
sleeve for use as a wearable device, in accordance
with the disclosure;

FIG. 6 is a diagrammatic depiction of headwear for
use as a wearable device, in accordance with the
disclosure;

FIG. 7 is a schematic diagram of a system for mon-
itoring one or more environmental conditions asso-
ciated with a working environment, in which multiple
workers inhabit the working environment, in accord-
ance with the disclosure;

FIG. 8 is an exemplary flowchart for a method for
monitoring environmental conditions associated
with a working environment in relation to a worker
within the working environment, in accordance with
the present disclosure; and

FIG. 9is a schematic diagram for an exemplary com-
puter that may execute instructions for providing the
exemplary systems and methods of the present dis-
closure.
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[0009] While the present disclosure is susceptible to
various modifications and alternative constructions, cer-
tain illustrative examples thereof will be shown and de-
scribed below in detail. The disclosure is not limited to
the specific examples disclosed, but instead includes all
modifications, alternative constructions, and equivalents
thereof.

Detailed Description

[0010] Reference will now be made in detail to specific
examples or features, which are illustrated in the accom-
panying drawings. Generally, corresponding reference
numbers will be used throughout the drawings to refer to
the same or corresponding parts.

[0011] FIG. 1 illustrates an exemplary system 10 for
monitoring environmental conditions of a working envi-
ronment 12, with respect to a worker 14. The worker 14,
as defined herein, is any human within the working en-
vironment 12 in any capacity (e.g., working, manufactur-
ing, managing, observing, reporting, monitoring, resting,
or any other active or passive activity). As defined herein,
an "environmental condition with respect to the worker"
may be any condition or occurrence within the working
environment 12 that can affect the worker 14 in any way,
be it a health related condition, a safety related condition,
a proximity related condition, or any other condition. In
one non-limiting example, environmental conditions in-
clude electrical feedback generated by operation of, or
operation in service of, a machine 16. Another example
environmental condition is proximity of the worker 14 to
a mobile working machine 18. Further, in some exam-
ples, environmental conditions with respect to the user
include environmental factors which can affect the health
of the worker 14.

[0012] To participate in monitoring such environmental
conditions within the working environment 12, the system
10 includes a wearable device 20. The wearable device
20 is configured to be worn by the human worker 14,
while the worker 14 is within the working environment
12. As the wearable device 20 is to be worn by the worker
14 when performing any active or passive task within the
working environment 12, positioning of the wearable de-
vice 20 is associated with positioning of the worker 14
within the working environment 12. The wearable device
20 can take the form of, or be affixed to, various wearable
articles (jewelry, bracelets, headwear, accessories, eye-
wear, functional attire, etc.), as discussed in more detail
below. Additionally, in some examples, the wearable de-
vice 20 is configured and/or configurable to communicate
with other elements of the system 10 via any wired or
wireless means, as discussed in more detail below.
[0013] Turning to FIG. 2 and with continued reference
to FIG. 1, a schematic diagram of the wearable device
20 is shown. While the elements of FIG. 2 are depicted
as schematically encompassed by the wearable device
20, in some examples, some elements in the schematic
depiction of the wearable device 20 are not physically
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located on or implemented as a part of the wearable de-
vice 20, but are, instead, operatively associated with the
wearable device 20 and/or the worker 14 who is using
the wearable device 20. As such, the schematic depiction
ofthe wearable device 20 of FIG. 2 isintended toillustrate
elements of or elements associated with the wearable
device 20, which are used in conjunction to embody the
systems and to perform the methods of the present dis-
closure.

[0014] The wearable device 20 includes, at least, po-
sitioning sensor(s) 22, environmental sampling sensor(s)
24, a controller 26, and output device(s) 28. In some ex-
amples, the wearable device 20 includes one or more of
user sensor(s) 30, input device(s) 32, wireless transceiv-
er(s) 34, and a memory 36. By utilizing the elements of
the wearable device 20, the system 10 is capable of de-
termining existence of one or more environmental con-
ditions and positioning of the worker 14. In some exam-
ples, by using said information, the system 10 generates
an output signal, if at least one of the one or more envi-
ronmental conditions exists and it is deemed necessary
to issue an alert to the worker 14, in response to the one
or more environmental conditions.

[0015] Theenvironmental sampling sensors 24 are op-
eratively associated with the wearable device 20. The
environmental sampling sensors 24 include one or more
modular sensors configured to be added orremoved from
the system 10, based on system 10 need (e.g., "plug-
and-play" type sensors). Utilizing modular sensors for
environmental sampling sensors 24 may allow custom-
izability for environmental condition monitoring per-
formed by the system 10. Additionally or alternatively,
the environmental sampling sensors 24 may include one
or more sensors permanently affixed to the wearable de-
vice 20 and/or one or more of the environmental sampling
sensors 24 may not be affixed to the wearable device 20
and may communicate with the wearable device 20, as
he/she exists in the working environment 12. Further, in
some examples, one or more of the environmental sam-
pling sensors 24 may be sensors classified as "Internet
of Things" (IoT) sensors.

[0016] Each of the environmental sampling sensors 24
are configured to monitor one or more environmental
conditions associated with the working environment 12
and determine environmental sampling information
based on such monitoring of the one or more environ-
mental conditions. The environmental sampling sensors
may operate independently, cooperatively, or both. For
example, a temperature sensor 38 of the environmental
sampling sensors 24 may monitor temperature-related
(e.g., heat-based or cold-based) environmental condi-
tions (e.g., heat or cold proximate to the worker 14), and
said conditions may be indicative of a temperature-relat-
ed environmental state within the working environment
12 that necessitates an alert be presented to the worker
14 (e.g., excessive heat or cold within the working envi-
ronment 12 that may be harmful to the worker 14 and/or
equipment within the working environment 12).
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[0017] Insome examples, the environmental sampling
sensors 24 may also additionally or alternatively include
chemical sensor(s) 40, which are configured to detect
chemicals within the work environment and conditions
related to chemicals as chemical-based environmental
conditions that necessitate an alert be presented to the
worker 14 (e.g., excessive parts per square inch of a
chemical within the environment, excessive levels of
chemicals in the atmosphere or ground, lack of oxygen,
presence of carbon monoxide, excess of carbon dioxide,
or any other chemical condition within the working envi-
ronment 12).

[0018] Inaddition to or alternatively to the environmen-
tal sampling sensors described above, other example
environmental sampling sensors 24 include, but are not
limited to, electrical sensors 42, radiation sensors 44,
biological sensors 46, and/or any other sensors 48. Elec-
trical sensors 42 are configured to determine the pres-
ence of electrical conditions within the working environ-
ment 12 (e.g., electrical fields, electrical currents, at the
like). Accordingly, electrical sensors 42 are configured
to detect electric currents/fields within the work environ-
ment and conditions related to electricity and electrical-
based environmental conditions that necessitate an alert
be presented to the worker 14 (e.g. elevated electrical
currents orfields in an environment, presence of exposed
electrical wiring causing increases in electrical proper-
ties, and the like). In one example, the machine 16 of the
working environment 12 may produce high electrical cur-
rents that are undesirable when in the presence of the
worker 14. In such examples, the electrical sensor 42
may detect excessive electrical current in the working
environment 12, or portions thereof, and alert the worker
14 to keep his/her distance from the machine 16.
[0019] In addition to or alternatively the environmental
sampling sensors 24 may include the radiation sensor
44, the radiation sensor 44 is configured to determine
the presence of radiation and/or radioactive materials
and evaluate conditions associated with radiation and/or
radioactive materials. Accordingly, the radiation sensor
44 determines one or both of immediate presence of ra-
diation, with respect to the user, and cumulative presence
of radiation, with respect to the worker 14. If either im-
mediate or cumulative presence of radiation is at an un-
acceptable level, with respect to the worker 14, then such
presence is a radiation-based environmental condition
that necessitates an alert be presented to the worker 14.
[0020] To determine positioning information associat-
ed with the worker 14, the system 10 includes the posi-
tioning sensor(s) 22. The positioning sensors 22 sense
the position of the worker 14 relative to the associated
working environment 12. The positioning sensors 22 in-
clude one or more of individual sensors that cooperate
to provide signals to the controller 26 to indicate the po-
sition of the worker 14 and/or determine characteristics
of a motion of the worker 14, within the working environ-
ment 12. In some examples, the positioning sensor(s) 22
include one or more global positioning system (GPS)
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sensors 50 for detecting positioning of the worker 14 rel-
ative to the working environment 12. In some examples,
the positioning sensors 22 include one or both of an ac-
celerometer 52 and a pedometer 54. Of course, other
elements aiding in detecting positioning of the worker 14
relative to the working environment 12 may be included.
[0021] To gatherinformation associated with the work-
er 14 and, particularly, health of the worker 14, the system
10, in some examples, includes the user sensors 30. The
user sensors 30 are any sensors configured for monitor-
ing conditions directly associated with the worker 14,
such as, but not limited to, health information associated
with the worker 14. As such, the user sensors 30 are
configured to generate health information associated
with the worker 14.

[0022] In the non-limiting example presented herein,
the user sensors 30 include a heart rate monitor 56, a
galvanic skin response sensor (GSR) 58, and a sleep
monitor 60, among other things. All such user sensors
30 are configured to capture data which is indicative of
health conditions associated with the worker 14 (e.g.,
heart rate information from the heart rate monitor 56,
electrodermal activity from the GSR sensor 58, sleep du-
ration and/or sleep quality data from the sleep monitor
60, among other things). Of course, the health informa-
tion gathered by the user sensors 30 is capable of includ-
ing body temperature information for the worker 14, blood
alcohol content (BAC) information of the worker 14, blood
pressure of the worker 14, and any other health condition
associated with the worker 14.

[0023] The controller 26, which includes a processor
27, receives as signals, at least, the environmental sam-
pling information determined by the environmental sam-
pling sensors 24 and the positioning information deter-
mined by the positioning sensors 22. Optionally, in some
examples, the controller 26 receives the health informa-
tion determined by the user sensors 30 or receives health
information stored on a health information database.
Based on the environmental sampling information, the
positioning information, and, optionally, the health infor-
mation, the controller 26 determines if the one or more
environmental conditions necessitates an alert to be pre-
sented to the user via, for example, the output device(s)
28. Forexample, the environmental sampling information
received by the controller 26 may indicate that the worker
14 is experiencing a high level of electrical current at
his/her person and, based on the positioning information
provided in conjunction with the environmental condi-
tions, the controller 26 determines that the worker 14 is
too close to the machine 16. Therefore, the controller 26
determines that the environmental conditions necessi-
tate an alert for the worker 14. In some examples, the an
output signal is provided by the controller 26 to the output
devices 28, to provide the worker 14 with an alert regard-
ing the environmental conditions (e.g., in the case of the
electrical current, the controller, for example, indicates
that the worker 14 is too close to the machine 16). In
some examples, once the output device(s) 28 have is-
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sued the alert, the controller 26 receives an input signal,
in response to the output signal, from the input device(s)
32, indicating that the worker 14 has received and/or ac-
knowledged the alert.

[0024] The controller 26 is any electronic controller or
computing system including a processor (e.g., the proc-
essor 27) which performs operations, executes control
algorithms, stores data, retrieves data, gathers data,
and/or performs any other computing or controlling task
desired. The controller 26 may be a single controller or
may include more than one controller disposed to control
various functions and/or features of the system 10. Func-
tionality of the controller 26 may be implemented in hard-
ware and/or software and may rely on one or more data
maps relating to functions of the system 10. To that end,
the controller 26 may include internal memory 36 and/or
the controller 26 may be otherwise connected to external
memory, such as a database or server, via any wired or
wireless networks. The memory 36 may include, but is
not limited to including, one or more of read only memory
(ROM), random access memory (RAM), a portable mem-
ory, and the like. Such memory media are examples of
nontransitory memory media.

[0025] The controller 26 is capable of registering a lo-
cation of the worker 14, using the positioning data and,
optionally, time stamping said location data. The control-
ler 26, in some examples, also can register the worker
14 in accordance with a current task. Further, the con-
troller 26, in some examples, is configured to perform
one or more of the following functions: authenticating the
worker 14 for a task, clock the worker 14 on or off the
working environment 12 or a task, check training records
for the worker 14, and/or certifying the worker’s qualifi-
cations for performing a task in the working environment
12. In such examples, such tasks are either performed
at the controller 26, in communication with the memory
36, or the tasks are performed by the controller 26 in
conjunction with one or more other controllers, databas-
es, servers, and the like, which are in communication
with the controller 26 via a network.

[0026] As discussed above, in some examples, if one
or more environmental conditions are monitored and the
controller 26 determines that said condition(s) necessi-
tate an alert be presented to the worker 14, the alert is
presented to the worker 14 via one or more output de-
vices 28. The output devices 28 include one or more of
an audio output device 62, a visual output device 64, a
tactile output device 66, or a combination thereof. The
audio output device 62 is any audio device capable of
providing an audible signal to the worker 14 like, for ex-
ample, a speaker. Such audible signals may be any au-
dible noise of any amplitude, configured to alert the work-
er 14, in response to an output signal from the controller
26. The visual output device 64 is any light, screen, or
visual device which may be configured to provide the
worker 14 with any form of visual stimuli, in response to
an output signal from the controller 26.

[0027] Further, the tactile output device 66 is any vi-



9 EP 3 258 453 A1 10

bratory and/or haptic device configured to alert the work-
er 14 via one or more vibrations, in response to an op-
erator alert signal. The tactile output device 66 is embed-
dedin the wearable device 20, such that the tactile output
device 66 will provide a vibratory alert to the worker 14
via the wearable device 20. Of course, additionally or
alternatively, the tactile output device 66 may located an-
ywhere within the working environment 12, wherein vi-
bratory signals from the device will reach the worker 14.
Additionally, output of the tactile output device 66 may
be any vibration pattern, increasing or decreasing level
of vibration, rhythmic vibration, or any other signifying
vibration indicative of one or more environmental condi-
tions.

[0028] Insome examples of the system 10, itis desired
that the worker 14 respond to the notification provided
by the output device(s) 28. In such examples, the system
10 may further include one or more input device 32, con-
figured to generate an input signal from the worker 14 in
response to recognition, by the worker 14, of the notifi-
cation signal. For example, the audio output device 62
may produce an audible signal telling the user "Stop,"
and, in response, an input device 32, such as a micro-
phone 68, generates an input signal from spoken words
by the worker 14, confirming he/she has stopped (e.g.,
the worker 14 responding to "Stop," from the audio output
device 62, with "okay"). In some examples, the input de-
vices 32 include one or more of the microphone 68, a
touch screen 70, and tactile input sensor 72, among other
possible input devices.

[0029] As discussed above, the wearable device 20
can take the form of, or be affixed to, various wearable
articles. Examples of such wearable articles are illustrat-
edin FIGS. 3-6 and described in more detail below. While
the examples of FIGS. 3-6 illustrate examples directed
towards four different wearable articles, itis certainly pos-
sible that the systems and methods of the present dis-
closure can be accomplished by utilizing any wearable
article, on which the wearable device 20 is capable of
being implemented.

[0030] Beginning with FIG. 3, a wrist band 80 is depict-
ed, in which the wrist band 80 is implemented to embody,
house, encase, or otherwise be functionally associated
with the wearable device 20. The wearable device 20 is
mounted to, attached to, embedded within, or otherwise
affixed to the wrist band 80. As shown, the wrist band 80
is configured to be worn by the worker 14 on a wrist 82,
or other portion, of an arm 84 of the worker 14.

[0031] Accordingly, the wristband 80 is operatively as-
sociated with the position sensor(s) 22 of the wearable
device 20, as to accurately track positioning of the worker
14 who is wearing the wrist band 80. Additionally, the
wrist band 80 is operatively associated with one or more
environmental sampling sensors 24. The environmental
sampling sensors 24 may include modular sensors 86.
In some examples, the modular sensors 86 are plugged
into and taken out of modular sensor ports 88, enabling
a "plug and play" aspect to the environmental sampling
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sensors 24. Additionally, output device(s) 28 of the wear-
able device 20 are operatively associated with the wrist
band 80 and, for example, include a visual output device
64 and audio output device 62.

[0032] Turning now to FIG. 4, a belt 100 is depicted,
in which the belt 100 is implemented to embody, house,
encase, or be otherwise functionally associated with the
wearable device 20. The wearable device 20 is mounted
to, attached to, embedded within, or otherwise affixed to
the belt. As shown, the belt 100 is configured to be worn
by the worker 14 on a mid-section 102 (e.g., a waist, a
natural waist, a chest, or any portion thereof). In some
examples, the belt 100 is worn in conjunction with pants
104 that are worn by the worker 14 and the belt 100 is,
optionally, supported by belt loops 106.

[0033] To track the positioning of the worker 14 who is
wearing the belt 100, the belt 100 is operatively associ-
ated with the position sensor(s) 22 of the wearable device
20. Additionally, the belt 100 is operatively associated
with one or more environmental sampling sensors 24. In
some examples, the environmental sampling sensors 24
include modular sensors 86. In some examples, the mod-
ular sensors 86 are plugged into and taken out of modular
sensor ports 88, enabling a "plug and play" aspect to the
environmental sampling sensors 24. Additionally, output
device(s) 28 of the wearable device 20 are operatively
associated with the wrist band 80 and, for example, in-
clude a visual output device 64 and audio output device
62.

[0034] FIG.5illustrates yetanother example of a wear-
able article for use with, or as, the wearable device 20,
in which a modular sleeve 110 is depicted. The modular
sleeve 110 is implemented to embody, house, encase,
or otherwise be functionally associated with the wearable
device 20. In some examples, the wearable device 20 is
mounted to, attached to, embedded within, or otherwise
affixed to the modular sleeve 110. As shown, the modular
sleeve 110 is configured to be worn by the worker 14 on
the arm 84 of the worker 14. The modular sleeve 110 is
configured to expand or retract, in response to size of
the arm 84 and/or changes in movement of the arm 84.
[0035] Accordingly, the modular sleeve 110 is opera-
tively associated with the position sensor(s) 22 of the
wearable device 20, as to accurately track positioning of
the worker 14 who is wearing the modular sleeve 110.
Additionally, the modular sleeve 110 is operatively asso-
ciated with one or more environmental sampling sensors
24 (not shown). Further, output device(s) 28 of the wear-
able device 20 are operatively associated with the mod-
ular sleeve 110 and, for example, include a visual output
device 64. The modular sleeve 110 may include input
device(s) 32, such as a touch screen 112. The touch
screen 112 is used to respond to and/or acknowledge
alerts presented via the output device(s) 28, such as the
visual output device 64.

[0036] In FIG. 6, headwear 120, such as a hardhat,
bump-cap, or any other headwear, is depicted, in which
the headwear 120 is implemented to embody, house,
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encase, or otherwise functionally associate with the
wearable device 20. The wearable device 20 is mounted
to, attached to, embedded within, or otherwise affixed to
the headwear 120. As shown, the headwear 120 is con-
figured to be worn by the worker 14 on a head 122 of the
worker 14.

[0037] Accordingly, the headwear 120 is operatively
associated with the position sensor(s) 22 of the wearable
device 20, as to accurately track positioning of the worker
14 who is wearing the headwear 120. Additionally, the
headwear 120 is operatively associated with one or more
environmental sampling sensors 24. In some examples,
the environmental sampling sensors 24 include modular
sensors 86. In some examples, the modular sensors 86
are plugged into and taken out of modular sensor ports
88, enabling a "plug and play" aspect to the environmen-
tal sampling sensors 24. Further, the headwear 120, in
some examples, is operatively associated with output de-
vices 28. Some example output devices 28 forimplemen-
tation with the headwear 120 include, but are not limited
toincluding, an audio output device 62 positioned in prox-
imity to an ear of the worker 14 when the worker 14 wears
the headwear 120 on his/her head 122, a tactile output
device 66 embedded within the headwear 120, and a
visual output device 64, such as a light 124, configured
to present visual stimuli to the worker 14 in response to
an alert from the controller 26.

[0038] Returning now to FIG. 1, the wearable device
20 and/or the controller 26 are connected to other ele-
ments of the system 10 via a wireless network 130. The
wireless network 130 is configured to connect the worker
14, via the wearable device 20, to any other workers 14
having their own wearable devices 20, to any databases,
such as a user information database 132 and a user
health information database 134, and to a worker kiosk
136, among other things. The worker kiosk is 136 is con-
figured to check the worker 14 into the working environ-
ment 12 via the wearable device 20 and configured to
store and transmit data via the wireless network 130.
[0039] As discussed above, the working environment
12 often includes multiple workers 14 performing the
same or different tasks. In such examples, like the ex-
ample working environment 12 employing the system 10
of FIG. 7, multiple workers 14a, 14b, 14c are connected
via their respective wearable devices 20a, 20b, 20c over
the wireless network 130. Each of the wearable devices
20a, 20b, 20c are functionally embodied by the teachings
of the wearable device 20, as detailed above. In such
scenarios wherein multiple workers 14 are present at the
working environment 12, each wearable device 20 can
receive positioning information associated with other
wearable devices 20. For example, the second worker
14b is wearing a second wearable device 20b and the
second wearable device 20b provides positioning infor-
mation to the controller 26 of the first wearable device
20. By receiving and utilizing such positioning information
from the second wearable device 20b via the wireless
network 130, the controller 26 of the first wearable device
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20a determines positioning information associated with
the second worker 14b. Additionally, the controller 26
canreceive environmental sampling information from the
second wearable device 20b, determined from environ-
mental sampling sensors 24 of the second wearable de-
vice 20b. Utilizing positioning information and environ-
mental sampling information from the second wearable
device 20b, the controller 26 of the first wearable device
20a determines if environmental conditions affecting the
second worker 14b necessitates that an aid alert be pre-
sented to the first worker 14a. The aid alert indicates that
the second worker 14b is in need of aid (e.g., the second
worker 14b is immobile, the second worker 14b is too
close to a hazardous condition, etc.).

[0040] Turning now to FIG. 8, an example flowchart for
a method 200 for monitoring environmental conditions
associated with a working environment is shown. The
method 200 will be described herein with reference to
elements of the system 10 and their respective functions;
however, the method 200 is certainly not limited to being
implemented via the system 10 and its included ele-
ments.

[0041] The method 200 begins at blocks 210-230. At
block 210, the environmental sampling sensors 24 mon-
itor one or more environmental conditions and, based on
said monitoring, determine environmental sampling in-
formation. At block 220, positioning information for the
worker 14 is determined using the positioning sensor(s)
22, wherein the positioning information includes informa-
tion regarding positioning of the worker 14 relative to the
working environment 12. At the optional block 230, the
method 200 includes determining health information for
the worker 14 using one or more user sensors 30. Addi-
tionally or alternatively, in some examples, health infor-
mation is provided from a database.

[0042] At block 240, the controller 26 receives the en-
vironmental sampling information, the positioning infor-
mation and, optionally, the health information. Using the
information received, the controller 26 determines if the
one or more environmental conditions necessitates an
alert be presented to the worker 14, as shown in block
250. Ifitis determined that the one or more environmental
conditions necessitates an alert be presented to the
worker 14, then an alert is provided to the worker 14 via,
for example, one or more output devices 28, as shown
in block 260. In some examples, the method 200 further
includes receiving input in response to the alert from the
worker 14 to, for example, acknowledge the alert was
received, as shown in block 270.

[0043] Itis to be understood that the flowchart of FIG.
8 is shown and described as an example only to assist
in disclosing the features of the disclosed system and
techniques, and that more or less steps than that shown
may be included in the process corresponding to the var-
ious features described above for the disclosed system
without departing from the scope of the disclosure.
[0044] FIG. 9 schematically illustrates a combination
of example elements which may be used to implement
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the controller 26 of the system 10, as shown in FIG. 2.
The exemplary controller 26 is capable of executing in-
structions to realize the functions of the system 10 and/or
execute instructions to perform the method 200, dis-
cussed above in reference to FIGS. 8. The controller 26
may be, for example, a server, a personal computer, or
any other type of computing device. The controller 26 of
the instant example includes the processor 27. For ex-
ample, the processor 27 may be implemented by one or
more microprocessors or controllers from any desired
family or manufacturer.

[0045] The processor 27 is associated with a memory
36 and is in communication with other memory including
a read only memory 222 and a random access memory
224 via a bus 226. The random access memory 224 may
be implemented by Synchronous Dynamic Random Ac-
cess Memory (SDRAM), Dynamic Random Access
Memory (DRAM), RAMBUS Dynamic Random Access
Memory (RDRAM) and/or any other type of random ac-
cess memory device. The read only memory 222 may
be implemented by a hard drive, flash memory and/or
any other desired type of memory device.

[0046] In some examples, the controller 26 includes
an interface circuit 228. The interface circuit 128 may be
implemented by any type of interface standard, such as,
for example, an Ethernet interface, a universal serial bus
(USB), and/ora PCl express interface. One or more input
devices 227 are connected to the interface circuit 128.
The input device(s) 227 permit a user to enter data and
commands into the processor 27. The input device(s)
227 can be implemented by, for example, a keyboard, a
mouse, a touchscreen, a track-pad, a trackball, and/or a
voice recognition system. For example, the input de-
vice(s) 227 may include any wired or wireless device for
connecting inputting data in to the controller 26 in re-
sponse to an alert, as described above.

[0047] The output devices 229 are also connected to
the interface circuit 228. The output devices 229 are im-
plemented by any example output device (e.g., the output
device(s) 28), as discussed above

[0048] Further, in some examples, the controller 26 in-
cludes one or more wireless transceivers 34 for connect-
ing to a network 130, such as the Internet, a WLAN, a
LAN, a personal network, or any other network for con-
necting the controller 26 to one or more other controllers
or network capable devices. As such, the controller 26
may be embodied by a plurality of controllers 26 for con-
trolling various elements of the system 10.

[0049] As mentioned above the controller 26 may be
used to execute machine readable instructions. For ex-
ample, the controller 26 executes machine readable in-
structions to perform the method 200 shown in the block
diagrams of FIG. 8. In such examples, the machine read-
able instructions comprise a program for execution by a
processor, such as the processor 27, shown in the ex-
ample controller 26. The program may be embodied in
software stored on a tangible computer readable medium
such as a CD-ROM, a floppy disk, a hard drive, a digital
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versatile disk (DVD), a Blu-ray disk, or a memory asso-
ciated with controller 26, but the entire program and/or
parts thereof could alternatively be executed by a device
other than the processor 27 and/or embodied in firmware
or dedicated hardware. Further, although the example
programs are described with reference to the flowcharts
illustrated in FIG. 8, many other methods of implementing
examples of the present disclosure may alternatively be
used. For example, the order of execution of the blocks
may be changed, and/or some of the blocks described
may be changed, eliminated, or combined.

[0050] Further, the disclosure comprises examples ac-
cording to the following clauses:

Clause A1. A system for monitoring one or more en-
vironmental conditions associated with a working en-
vironment, the system comprising: a wearable de-
vice, the wearable device configured to be worn by
aworkerwithin the working environment and to move
with the worker within the working environment; one
or more environmental sampling sensors operatively
associated with the wearable device, each of the one
or more environmental sampling sensors configured
to monitor the one or more environmental conditions
associated with the working environment and deter-
mine environmental sampling information based on
the monitoring of the one or more environmental con-
ditions; a positioning sensor operatively associated
with the wearable device and configured to deter-
mine positioning information for the worker, the po-
sitioning information for the worker including infor-
mation regarding positioning of the worker relative
to the working environment; and a controller, includ-
ing a processor, configured to receive the environ-
mental sampling information from the one or more
environmental sampling sensors, receive the posi-
tioning information from the positioning sensor, and
determine, based on the environmental sampling in-
formation and the positioning information, if the one
or more environmental conditions necessitates an
alert to be presented to the worker.

Clause A2. The system of Clause A1, further com-
prising one or more output devices operatively as-
sociated with the wearable device and the controller
and configured to receive an output signal from the
controller and present a notification to the worker
based on the output signal, and wherein the control-
leris further configured to generate the output signal
if the one or more environmental conditions neces-
sitates the alert to be presented to the worker.
Clause A3. The system of Clause A2, further com-
prising one or more input devices operatively asso-
ciated with the controller and configured to generate
an input signal based on input from the worker,
wherein the controller is further configured to receive
the input signal, the input signal being in response
to the output signal.

Clause A4. The system of Clause A2 or A3, wherein
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the one or more output devices include at least one
of a visual output device, an audio output device, a
tactile output device, and any combinations thereof
and the notification includes at least one of a visual
notification, an audio notification, a tactile notifica-
tion, and any combinations thereof.

Clause A5. The system of any of Clauses A1-A4,
wherein at least one of the one or more environmen-
tal sampling sensors is a modular sensor configured
to be added and removed from the system.

Clause A6. The system of any of Clauses A1-A5,
further comprising a second wearable device oper-
atively associated with a second positioning sensor,
configured to determine second positioning informa-
tion, and second controller, the second wearable de-
vice configured to be worn by a second worker within
the working environment and move with the second
worker within the working environment; a wireless
network configured to provide communication
amongst the worker and the second worker via the
wearable device and second wearable device, re-
spectively, and including one or more wireless trans-
ceivers associated with one of the wearable device
and the second wearable device, and wherein the
controller is further configured to determine position-
ing of the second worker based on the second posi-
tioning information.

Clause A7. The system of Clause A6, wherein the
second wearable device is further operatively asso-
ciated with one or more second environmental sam-
pling sensors, each of the one or more second en-
vironment sensors configured to monitor one or more
second environmental conditions associated with
the working environment relative to the second work-
er and determine second environmental sampling
information based on the monitoring of the one or
more environmental conditions, and wherein the
controller is further configured to determine, based
on second environmental sampling information and
the second positioning information, if the one or more
second environmental conditions necessitates an
aid alert be presented to the worker, indicative of the
second worker being in need of aid.

Clause A8. The system of any of Clauses A1-A7,
further comprising one or more user sensors oper-
atively associated with the wearable device and con-
figured to generate health information associated
with the worker, and wherein the controller is further
configured to determine if the one or more environ-
mental conditions necessitates the alert to be pre-
sented to the worker based on the health information.
Clause A9. The system of any of Clauses A1-A8,
further comprising a health information database op-
eratively associated with the wearable device and
configured to store health information associated
with the worker, and wherein the controller is further
configured to determine if the one or more environ-
mental conditions necessitates the alert be present-
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ed to the worker based on the health information.
Clause A10. The system of any of Clauses A1-A9,
wherein the one or more environmental sampling
sensors include a chemical sensor configured to de-
tect chemical-based environmental conditions, and
wherein the controller is configured to receive the
chemical-based environmental conditions from the
chemical sensor, and determine, based on the
chemical-based environmental conditions and the
positioning information, if the chemical-based envi-
ronmental conditions necessitates the alert be pre-
sented to the worker.

Clause A11. The system of any of claims A1-A10,
wherein the one or more environmental sampling
sensors include an electrical sensor configured to
detect electrical environmental conditions, and
wherein the controller is configured to receive the
electrical environmental conditions from the electri-
cal sensor, and determine, based on the electrical
environmental conditions and the positioning infor-
mation, if the electrical environmental conditions ne-
cessitates the alert be presented to the worker.
Clause A12. The system of any of Clauses A1-A11,
wherein the one or more environmental sampling
sensors include a temperature sensor configured to
detect heat-based environmental conditions, and
wherein the controller is configured to receive the
heat-based environmental conditions from the tem-
perature sensor, and determine, based on the heat-
based environmental conditions and the positioning
information, if the heat-based environmental condi-
tions necessitates the alert be presented to the work-
er.

Clause A13. The system of any of Clauses A1-A12,
wherein the one or more environmental sampling
sensors include a radiation sensor configured to de-
tect radiation-based environmental conditions, and
wherein the controller is configured to receive the
radiation-based environmental conditions from the
radiation sensor, and determine, based on the radi-
ation-based environmental conditions and the posi-
tioning information, if the radiation-based environ-
mental conditions necessitates the alert be present-
ed to the worker.

Clause A14. A wearable device for monitoring envi-
ronmental conditions associated with a working en-
vironment, the wearable device comprising: a wear-
able article configured to be worn by a worker and
to move with the worker; one or more modular envi-
ronmental sampling sensors operatively associated
with the wearable article, each of the one or more
modular environment sensors configured to monitor
the one or more environmental conditions associat-
ed with the working environment and determine en-
vironmental sampling information based on the mon-
itoring of the one or more environmental conditions;
a positioning sensor operatively affixed to the wear-
able article and configured to determine positioning
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information for the worker, the positioning informa-
tion for the worker including information regarding
positioning of the worker relative to the working en-
vironment; one or more output devices operatively
associated with the wearable article and configured
to receive an output signal and present a notification
to the worker based on the output signal, and a con-
troller, including a processor, operatively associated
with the modular environmental sampling sensors,
the positioning sensor, and the one or more output
devices and configured to receive the environmental
sampling information from the one or more modular
environmental sampling sensors, receive the posi-
tioning information from the positioning sensor, de-
termine, based on the environmental sampling infor-
mation and the positioning information, if the one or
more environmental conditions necessitates an alert
to be presented to the worker, and provide the output
signal to the one or more output devices if the one
or more environmental conditions necessitates the
alert be presented to the worker.

Clause A15. The wearable device of Clause A14,
wherein the wearable article is a wrist band config-
ured to be worn on an arm of the worker.

Clause A16. The wearable device of Clause A14 or
A15, wherein the wearable article is a modular
sleeve configured to be worn on an arm of the worker.
Clause A17. The wearable device of Clause A14 or
A15, wherein the wearable article is a belt configured
to be worn on a mid-section of the worker.

Clause A18. The wearable device of Clause A14 or
A15, wherein the wearable article is headwear con-
figured to be worn on a head of the worker.

Clause A19. A method for monitoring environmental
conditions associated with a working environment in
relation to a worker within the working environment,
the method comprising: monitoring the one or more
environmental conditions using one or more envi-
ronmental sampling sensors, each of the one or
more environmental sampling sensors being opera-
tively associated with a wearable device configured
to be worn by the worker within the working environ-
ment; determining environmental sampling informa-
tion based on the monitoring of the one or more en-
vironmental conditions using the one or more envi-
ronmental sampling sensors; determining position-
ing information for the worker using a positioning
sensor operatively associated with the wearable de-
vice, the positioning information including informa-
tion regarding positioning of the worker relative to
the working environment; receiving, by a controller
having a processor, the environmental sampling in-
formation from the environmental sampling sensors;
receiving, by the controller, the positioning informa-
tion from the positioning sensor; determining, by the
controller, if the one or more environmental condi-
tions necessitates an alert be presented to the work-
er, based on the environmental sampling information
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and the positioning information; and providing the
alert to the worker if the one or more environmental
conditions necessitates the alert be presented to the
worker.

Clause A20. The method of Clause A19, further com-
prising: monitoring the one or more second environ-
mental conditions in relation to a second worker us-
ing one or more second environmental sampling
sensors, each of the one or more second environ-
mental sampling sensors being operatively associ-
ated with a second wearable device configured to
be worn by the second worker within the working
environment; determining second environmental
sampling information based on the monitoring of the
one or more second environmental conditions using
the one or more environmental sampling sensors;
determining second positioning information for the
second worker using a second positioning sensor
operatively associated with a second wearable de-
vice, the second positioning information including in-
formation regarding positioning of the second worker
relative to the working environment; determining, by
the controller, ifthe one or more second environmen-
tal conditions necessitates an aid alert be presented
to the worker, indicative of the second worker being
in need of aid, based on the second environmental
sampling information and the second positioning in-
formation; and presenting the aid alert to the worker
if the one or more second environmental conditions
necessitates the aid alert be presented to the worker.

Claims

A system (10) for monitoring one or more environ-
mental conditions associated with a working envi-
ronment (12), the system comprising:

a wearable device (20), the wearable device
configured to be worn by a worker within the
working environment and to move with the work-
er within the working environment;

one or more environmental sampling sensors
(22) operatively associated with the wearable
device (20), each of the one or more environ-
mental sampling sensors (24) configured to
monitor the one or more environmental condi-
tions associated with the working environment
and determine environmental sampling informa-
tion based on the monitoring of the one or more
environmental conditions;

a positioning sensor (22) operatively associated
with the wearable device (20) and configured to
determine positioning information for the work-
er, the positioning information for the worker in-
cluding information regarding positioning of the
worker relative to the working environment (12);
and
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a controller (26), including a processor, config-
ured to receive the environmental sampling in-
formation from the one or more environmental
sampling sensors (24), receive the positioning
information from the positioning sensor (22),
and determine, based on the environmental
sampling information and the positioning infor-
mation, if the one or more environmental condi-
tions necessitates an alert to be presented to
the worker.

The system of claim 1, further comprising one or
more output devices (28) operatively associated with
the wearable device (20) and the controller (26) and
configured to receive an output signal from the con-
troller (26) and present a notification to the worker
based on the output signal, and

wherein the controller (26) is further configured to
generate the output signal if the one or more envi-
ronmental conditions necessitates the alertto be pre-
sented to the worker, the system preferably further
comprising one or more input devices (32) opera-
tively associated with the controller (26) and config-
ured to generate an input signal based on input from
the worker,

wherein the controller (26) is further configured to
receive the input signal, the input signal being in re-
sponse to the output signal.

The system of claim 2, wherein the one or more out-
put devices include at least one of a visual output
device, an audio output device, a tactile output de-
vice, and any combinations thereof and the notifica-
tion includes at least one of a visual notification, an
audio notification, a tactile notification, and any com-
binations thereof.

The system of any of claims 1 -3, wherein at least
one of the one or more environmental sampling sen-
sors (24) is a modular sensor configured to be added
and removed from the system (10).

The system of any of claims 1-4, further comprising
a second wearable device (20b) operatively associ-
ated with a second positioning sensor, configured to
determine second positioning information, and sec-
ond controller, the second wearable device config-
ured to be worn by a second worker within the work-
ing environment (12) and move with the second
worker within the working environment;

a wireless network (130) configured to provide com-
munication amongst the worker and the second
worker via the wearable device (20) and second
wearable device (20b), respectively, and including
one or more wireless transceivers (34) associated
with one of the wearable device (20) and the second
wearable device (20b), and

wherein the controller (26) is further configured to
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determine positioning of the second worker based
on the second positioning information,

wherein the second wearable device (20b) is pref-
erably further operatively associated with one or
more second environmental sampling sensors (24),
each of the one or more second environment sen-
sors (24) configured to monitor one or more second
environmental conditions associated with the work-
ing environment relative to the second worker and
determine second environmental sampling informa-
tion based on the monitoring of the one or more en-
vironmental conditions, and

wherein the controller (26) is further configured to
determine, based on second environmental sam-
pling information and the second positioning infor-
mation, if the one or more second environmental
conditions necessitates an aid alert be presented to
the worker, indicative of the second worker being in
need of aid.

The system of any of claims 1-5, further comprising
one or more user sensors (30) operatively associat-
ed with the wearable device (20) and configured to
generate health information associated with the
worker, and

wherein the controller (26) is further configured to
determine if the one or more environmental condi-
tions necessitates the alert to be presented to the
worker based on the health information.

The system of any of claims 1-6, further comprising
a health information database (134) operatively as-
sociated with the wearable device (20) and config-
ured to store health information associated with the
worker, and

wherein the controller (26) is further configured to
determine if the one or more environmental condi-
tions necessitates the alert be presented to the work-
er based on the health information.

The system of any of claims 1-7, wherein the one or
more environmental sampling sensors (24) include
a chemical sensor configured to detect chemical-
based environmental conditions, and

wherein the controller (26) is configured to receive
the chemical-based environmental conditions from
the chemical sensor, and determine, based on the
chemical-based environmental conditions and the
positioning information, if the chemical-based envi-
ronmental conditions necessitates the alert be pre-
sented to the worker.

The system of any of claims 1-8, wherein the one or
more environmental sampling sensors (24) include
an electrical sensor configured to detect electrical
environmental conditions, and

wherein the controller (26) is configured to receive
the electrical environmental conditions from the elec-
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trical sensor, and determine, based on the electrical
environmental conditions and the positioning infor-
mation, if the electrical environmental conditions ne-
cessitates the alert be presented to the worker.

The system of any of claims 1-9, wherein the one or
more environmental sampling sensors (24) include
a temperature sensor configured to detect heat-
based environmental conditions, and

wherein the controller (26) is configured to receive
the heat-based environmental conditions from the
temperature sensor, and determine, based on the
heat-based environmental conditions and the posi-
tioning information, if the heat-based environmental
conditions necessitates the alert be presented to the
worker.

The system of any of claims 1-10, wherein the one
or more environmental sampling sensors (24) in-
clude a radiation sensor configured to detect radia-
tion-based environmental conditions, and

wherein the controller (26) is configured to receive
the radiation-based environmental conditions from
the radiation sensor, and determine, based on the
radiation-based environmental conditions and the
positioning information, if the radiation-based envi-
ronmental conditions necessitates the alert be pre-
sented to the worker.

Awearable device (20) for monitoring environmental
conditions associated with a working environment
(12), the wearable device comprising:

a wearable article configured to be worn by a
worker and to move with the worker;

one or more modular environmental sampling
sensors (24) operatively associated with the
wearable article, each of the one or more mod-
ular environment sensors (24) configured to
monitor the one or more environmental condi-
tions associated with the working environment
(12) and determine environmental sampling in-
formation based on the monitoring of the one or
more environmental conditions;

a positioning sensor (22) operatively affixed to
the wearable article and configured to determine
positioning information for the worker, the posi-
tioning information for the worker including in-
formation regarding positioning of the worker
relative to the working environment;

one or more output devices (28) operatively as-
sociated with the wearable article and config-
ured to receive an output signal and present a
notification to the worker based on the output
signal, and

a controller (26), including a processor, opera-
tively associated with the modular environmen-
tal sampling sensors (24), the positioning sensor
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(22), and the one or more output devices (28)
and configured to receive the environmental
sampling information from the one or more mod-
ular environmental sampling sensors (24), re-
ceive the positioning information from the posi-
tioning sensor (22), determine, based on the en-
vironmental sampling information and the posi-
tioning information, if the one or more environ-
mental conditions necessitates an alert to be
presented to the worker, and provide the output
signal to the one or more output devices (28) if
the one or more environmental conditions ne-
cessitates the alert be presented to the worker.

The wearable device of claim 12, wherein the wear-
able article is a wrist band configured to be worn on
an arm of the worker,

a modular sleeve configured to be worn on an arm
of the worker,

a belt configured to be worn on a mid-section of the
worker, or

is headwear configured to be worn on a head of the
worker.

A method for monitoring environmental conditions
associated with a working environment in relation to
a worker within the working environment (12), the
method comprising:

monitoring the one or more environmental con-
ditions using one or more environmental sam-
pling sensors (24), each of the one or more en-
vironmental sampling sensors (24) being oper-
atively associated with a wearable device (20)
configured to be worn by the worker within the
working environment (12);

determining environmental sampling informa-
tion based on the monitoring of the one or more
environmental conditions using the one or more
environmental sampling sensors (24);
determining positioning information for the work-
er using a positioning sensor (22) operatively
associated with the wearable device (20), the
positioning information including information re-
garding positioning of the worker relative to the
working environment (12);

receiving, by a controller (26) having a proces-
sor, the environmental sampling information
from the environmental sampling sensors (24);
receiving, by the controller (26), the positioning
information from the positioning sensor (22);
determining, by the controller (26), if the one or
more environmental conditions necessitates an
alert be presented to the worker, based on the
environmental sampling information and the po-
sitioning information; and

providing the alert to the worker if the one or
more environmental conditions necessitates the
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alert be presented to the worker.

15. The method of claim 14, further comprising:

monitoring the one or more second environmen-
tal conditions in relation to a second worker us-
ing one or more second environmental sampling
sensors, each of the one or more second envi-
ronmental sampling sensors being operatively
associated with a second wearable device (20b)
configured to be worn by the second worker
within the working environment (12);
determining second environmental sampling in-
formation based on the monitoring of the one or
more second environmental conditions using
the one or more environmental sampling sen-
sors (24);

determining second positioning information for
the second worker using a second positioning
sensor (22) operatively associated with a sec-
ond wearable device (20b), the second position-
ing information including information regarding
positioning of the second worker relative to the
working environment (12);

determining, by the controller (26), if the one or
more second environmental conditions neces-
sitates an aid alert be presented to the worker,
indicative of the second worker being in need of
aid, based on the second environmental sam-
pling information and the second positioning in-
formation; and

presenting the aid alert to the worker if the one
or more second environmental conditions ne-
cessitates the aid alert be presented to the work-
er.
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