PROVIDING PREDICTIVE ALERTS FOR WORKPLACE SAFETY

BACKGROUND

[0001] Workplace accidents have been responsible forenoms injuries and fatalities.
Additionally, workplace accidents have resultegignificant property damage. Substantial
losses in productivity have also occurred as atre$worker and equipment downtime due to

workplace accidents.

SUMMARY
[0002] In some implementations, a method may include vaugi by a system, one or more
environmental measurements associated with a wac&pl The method may include receiving,
by the system, one or more physiological measur&rasmsociated with a worker. The one or
more physiological measurements may be differemhfthe one or more environmental
measurements. The method may include generatynipelsystem, a safety score for the worker
based on the one or more environmental measuremedthe one or more physiological
measurements. The method may include providingh&gystem, an alert, regarding the
worker, based on the safety score.
[0003] In some implementations, a device may include armaare environmental sensors to
obtain one or more environmental measurements iassdavith a workplace. The device may
include one or more physiological sensors to olba or more physiological measurements
associated with a worker located in the workplatke one or more physiological measurements
may be different from the one or more environmemtehsurements. The device may include at

least one of: a communication interface to provideone or more environmental measurements



and the one or more physiological measurementscareteive an alert based on a safety score
generated using the one or more environmental memsunt and the one or more physiological
measurements, or one or more processors to getleeagafety score based on the one or more
environmental measurements and the one or moregbbgieal measurements. The device may
include an output component to output a signal dhasereceiving the alert or generating the
safety score.

[0004] In some implementations, a non-transitory comptrgadable medium may store one
or more instructions that, when executed by ormaane processors, cause the one or more
processors to receive one or more environmentasanements associated with a workplace.
The one or more instructions may cause the oneooe processors to receive one or more
physiological measurements associated with a workbe one or more physiological
measurements may be different from the one or move@onmental measurements. The one or
more instructions may cause the one or more proce$s generate a safety score for the worker
based on the one or more environmental measurermedthe one or more physiological
measurements. The one or more instructions maseddue one or more processors to provide

information regarding the worker based on the gafetre.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Fig. 1 is a diagram of an overview of an examplplementation described herein;
[0006] Fig. 2 is a diagram of an example environment inctvisystems and/or methods,
described herein, may be implemented;

[0007] Fig. 3 is a diagram of example components of onaane devices of Fig. 2;

[0008] Fig. 4 is a diagram of example components of onaane devices of Fig. 2;



[0009] Fig. 5 is a flow chart of an example process favpting predictive alerts for
workplace safety; and
[0010] Figs. 6-20 are diagrams of example implementatietaing to the example process

shown in Fig. 5.

DETAILED DESCRIPTION

[0011] The following detailed description of example implentations refers to the
accompanying drawings. The same reference nuntbdiferent drawings may identify the
same or similar elements.

[0012] A workplace accident may result from a conflueat&actors that may be difficult

to detect before the accident occurs, such as faotkrs associated with a workplace,
environmental factors associated with a work emritent, and/or physiological factors
associated with a worker. Implementations desdrii®rein provide a way to analyze a variety
of factors to predict a likelihood of a workplacalent. For example, information may be
obtained and utilized to determine a safety sawdecating a level of safety with respect to a
worker, a group of workers, a workplace locationthe like. Such information may include
environmental measurements associated with envieatahfactors, physiological measurements
associated with physiological factors, and/or wiofkrmation associated with work factors. In
some implementations, some or all of the infornratitay be obtained in real time from a
wearable device worn by the worker. In some im@etations, a likelihood of an accident may
be predicted based on the safety score. In somplementations, alerts may be provided to help
prevent workplace accidents based on the safete secml/or the predicted likelihood of an

accident.



[0013] In this way, worker safety may be increased andkplace accidents may be reduced
by using environmental measurements, physiolognedsurements, and/or work information to
predict when workplace accidents are likely to e@nd to send alerts to prevent such accidents
from occurring. As a result, worker injuries andi@talities may be prevented, property damage
may be avoided, and downtime of workers and/orggant may be reduced.

[0014] Fig. 1 is a diagram of an overview of an examplplementation 100 described
herein. As shown in Fig. 1, example implementafi®A may include a safety analysis platform
(e.g., in a cloud computing environment) that reegisafety-related information, generates a
safety score, and provides alerts based on theysafere. As shown by reference number 110,
the safety analysis platform may receive environiadaneasurements and/or physiological
measurements from a workplace safety device @wearable device or another type of device)
that may include environmental sensors and/or phygical sensors. The environmental
measurements may be associated with an environhoemaition in the work environment (e.g.,
carbon monoxide, smoke, or weather conditions)e fdtysiological measurements may be
associated with a physiological indicator for a kesr(e.g., heart rate, glucose level, blood
pressure, or skin temperature). As shown by ret@r@umber 120, the safety analysis platform
may receive work information from a source devieg( a computer that stores work history
information). As shown by reference number 138,gafety analysis platform may generate a
safety score, which may be based on the enviroraher@gasurements, the physiological
measurements, and/or the work information.

[0015] The safety analysis platform may generate safdfya@ alerts based on the safety
score. For example, as shown by reference nunatigrtie safety analysis platform may

provide an alert to the workplace safety devicectvimay cause the workplace safety device to



output a visual or auditory signal, such as a lmalarm. As another example, as shown by
reference number 150, the safety analysis platfoay provide an alert to a worker device (e.g.,
a smart phone, a smart watch, a smart band, ar affsanart eyeglasses of a worker), which
may cause the worker device to display a warningsage to the user, such as a prompt to take a
break or an instruction to leave an area. Asatitither example, as shown by reference number
160, the safety analysis platform may provide a&ntab a workplace device (e.g., a computer
used by a supervisor), which may cause the workplavice to display safety related
information for multiple workers, such as via amsgerface, as shown.

[0016] By generating the safety score based on envirorahgaitysiological, and work
factors, and by providing one or more alerts basethe safety score to one or more workplace
safety devices, worker devices, and/or workplacaces, the potential for workplace accidents
may be predicted and recognized before they oemar workplace accidents may be prevented.
Further, computing resources may be conservediby tise safety score as a reliable indicator
of worker or workplace safety and by selectivekirig action based on the safety score.

[0017] As indicated above, Fig. 1 is provided merelaagxample. Other examples are
possible and may differ from what was describedhwegard to Fig. 1.

[0018] Fig. 2 is a diagram of an example environment 200hich systems and/or methods,
described herein, may be implemented. As shovwign2, environment 200 may include
source device(s) 210, environmental sensor(s) [@2gsiological sensor(s) 230, a safety analysis
platform 240, a workplace safety device 250, a wodevice 260, a workplace device 270, and
a network 280. Devices of environment 200 mayraaenect via wired connections, wireless

connections, or a combination of wired and wirelassnections.



[0019] Source device 210 includes one or more devicesbtaphobtaining and/or

providing work information and/or external inforraat, such as information associated with a
weather forecast. For example, source device 2dintlude a device that permits a worker or
supervisor to input work information, such as adgpcomputer, a desktop computer, a mobile
device, or the like. Additionally, or alternatiyekource device 210 may include a server (e.g., a
web server) that stores information, such as weatifi@mation, or the like.

[0020] Environmental sensor 220 includes one or more éswapable of measuring an
environmental condition associated with a workpla€er example, environmental sensor 220
may include a sensor that measures a level of michésubstance in the surrounding
environment, such as a carbon monoxide level, ggexxlevel, or the like. As another example,
environmental sensor 220 may include a sensomntbasures a temperature level, a humidity
level, a moisture level, a wind level, a smoke leagadiation level, or the like. As yet another
example, environmental sensor 220 may include sosg¢hat measures a speed, a velocity, an
acceleration (e.g., a positive acceleration orgatiee acceleration, or deceleration), an angular
acceleration, a geographic location, a change agm@ghic location, an altitude, a force exerted
on environmental sensor 220, an orientation ofremvnental sensor 220, a change in orientation
of environmental sensor 220, or the like. As stilbther example, environmental sensor 220
may include a sensor that measures a time of degmeunt of light, a location of a worker in
the workplace, or the like.

[0021] Physiological sensor 230 includes one or more @svwapable of measuring a
physiological indicator associated with a userr &ample, physiological sensor 230 may
include a heart rate monitor, a blood pressureseagylucose monitor, a pulse monitor, or the

like. As another example, physiological sensor 22§ include a microphone (e.g., to detect



noises made by the worker), an accelerometer, anpeter, a gyroscope, a heat flux sensor, a
skin conductivity sensor, a temperature sensotr, (@.$kin temperature sensor, or an air
temperature sensor), a calorie monitor, a sleegtorpa motion sensor, a moisture sensor (e.g.,
a perspiration sensor), or the like. As yet anotxample, physiological sensor 230 may include
a chemical sensor or chemical compound sensor &sune oxygen, carbon dioxide, lactate,
testosterone, cortisol, glucose, glucagon, glycogemlin, starch, free fatty acid, triglycerides,
monoglycerides, glycerol, pyruvate, lipids, othartohydrates, ketone bodies, choline, or the
like.

[0022] Safety analysis platform 240 includes one or mawaks or systems capable of
receiving information and analyzing the informattorgenerate a safety score. For example,
safety analysis platform 240 may include a servat teceives data from source device 210,
environmental sensor 220, and/or physiological @e230, and analyzes the data to generate a
safety score. Safety analysis platform 240 mayigean alert, based on the safety score, to
other devices. In some implementations, safetyyaiseplatform 240 may be remote from
workplace safety device 250.

[0023] Safety analysis platform 240 may be hosted by adctmmputing environment. The
cloud computing environment may provide computatgmitware, data access, storage, etc.
services that do not require end-user knowledgepifysical location and configuration of
system(s) and/or device(s) that host safety arsaptatform 240. As shown, the cloud
computing environment may include a group of conmgutesources 245 (referred to
collectively as “computing resources 245” and indii’ally as “computing resource 245").

[0024] Computing resource 245 includes one or more pelsonaputers, workstation

computers, server devices, or another type of céatipn and/or communication device. In



some implementations, computing resource 245 maydadety analysis platform 240. The
cloud resources may include compute instances &rgdn computing resource 245, storage
devices provided in computing resource 245, dataster devices provided by computing
resource 245, etc. In some implementations, comgpueésource 245 may communicate with
other computing resources 245 via wired connectisrgless connections, or a combination of
wired and wireless connections.

[0025] As further shown in Fig. 2, computing resource @tbudes a group of cloud
resources, such as one or more applications (“APEE3-1, one or more virtual machines
("“VMs”) 245-2, one or more virtualized storages 8%') 245-3, or one or more hypervisors
(“HYPs”) 245-4.

[0026] Application 245-1 includes one or more softwareligptions that may be provided to
or accessed by one or more devices of environn@ht Application 245-1 may eliminate a
need to install and execute the software applinatan devices of environment 200. For
example, application 245-1 may include softwar@eissed with safety analysis platform 240
and/or any other software capable of being providad cloud computing environment. In
some implementations, one application 245-1 may/seceive information to/from one or more
other applications 245-1, via virtual machine 245-2

[0027] Virtual machine 245-2 includes a software impleragoh of a machine (e.g., a
computer) that executes programs like a physicghma. Virtual machine 245-2 may be either
a system virtual machine or a process virtual nregshdepending upon use and degree of
correspondence to any real machine by virtual nmecB45-2. A system virtual machine may
provide a complete system platform that supporéxetton of a complete operating system

("“OS™). A process virtual machine may executergla program, and may support a single



process. In some implementations, virtual macBéte2 may execute on behalf of a user (e.qg.,
associated with one or more devices of environriéfj, and may manage infrastructure of a
cloud computing environment, such as data managesyrchronization, or long-duration data
transfers.

[0028] Virtualized storage 245-3 includes one or moreagjersystems and/or one or more
devices that use virtualization techniques withi@a storage systems or devices of computing
resource 245. In some implementations, withincthr@ext of a storage system, types of
virtualizations may include block virtualizationdafile virtualization. Block virtualization may
refer to abstraction (or separation) of logicalate from physical storage so that the storage
system may be accessed without regard to physmage or heterogeneous structure. The
separation may permit administrators of the stosagéem flexibility in how the administrators
manage storage for end users. File virtualizatay eliminate dependencies between data
accessed at a file level and a location where &tesphysically stored. This may enable
optimization of storage use, server consolidatem/or performance of non-disruptive file
migrations.

[0029] Hypervisor 245-4 may provide hardware virtualizattechniques that allow multiple
operating systems (e.g., "guest operating systetm&Yecute concurrently on a host computer,
such as computing resource 245. Hypervisor 245 pnesent a virtual operating platform to
the guest operating systems, and may manage tbatexeof the guest operating systems.
Multiple instances of a variety of operating systamay share virtualized hardware resources.
[0030] Workplace safety device 250 includes one or mowgcde capable of being worn or
carried by a worker. For example, workplace safietyice 250 may include a wearable device,

such as a smart vest, smart eyeglasses, a smsitvatch, a smart band, or the like. As another



example, workplace safety device 250 may includehile device or another type of device. In
some implementations, workplace safety device 2&9 imclude one or more environmental
sensors 220 and/or one or more physiological ser#.

[0031] Worker device 260 includes one or more devicescaast®al with a worker. For
example, worker device 260 may include a mobilaagsuch as a smart phone, a walkie-
talkie, a tablet computer, a mobile personal compuat digital assistant, a pager, a camera, a
device associated with the work being performegl. (e. device incorporated into workplace
equipment), or the like.

[0032] Workplace device 270 includes one or more deviegsilale of receiving alerts
associated with one or more workers and providinogex interface for communicating the alerts
(e.g., by displaying information based on the alert a display screen). For example, workplace
device 270 may include a laptop computer, a deskbopputer, a mobile device, a computer
terminal, an interactive display, a server devazehe like.

[0033] Network 280 includes one or more wired and/or wesslnetworks. For example,
network 280 may include a cellular network (e.dgray-term evolution (LTE) network, a 3G
network, a code division multiple access (CDMA)wetk, etc.), a public land mobile network
(PLMN), a local area network (LAN), a wide areawetk (WAN), a metropolitan area network
(MAN), a personal area network (PAN), a telephoesvork (e.g., the Public Switched
Telephone Network (PSTN)), a private network, amad network, an intranet, the Internet, a
fiber optic-based network, a cloud computing nekyarpeer-to-peer network, or the like, and/or
a combination of these or other types of networks.

[0034] The number and arrangement of devices and netvebidwsn in Fig. 2 are provided

as an example. In practice, there may be additaamaces and/or networks, fewer devices
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and/or networks, different devices and/or netwookg]ifferently arranged devices and/or
networks than those shown in Fig. 2. Furthermiwve,or more devices shown in Fig. 2 may be
implemented within a single device, or a singleideghown in Fig. 2 may be implemented as
multiple, distributed devices. Additionally, otenatively, a set of devices (e.g., one or more
devices) of environment 200 may perform one or nanetions described as being performed
by another set of devices of environment 200.

[0035] Fig. 3 is a diagram of example components of ac#e800. Device 300 may
correspond to source device 210, environmentalos&22), physiological sensor 230, safety
analysis platform 240, workplace safety device 2&drker device 260, and/or workplace device
270. In some implementations, source device 2d@r@amental sensor 220, physiological
sensor 230, safety analysis platform 240, workpsadety device 250, worker device 260,
and/or workplace device 270 may include one or ndereces 300 and/or one or more
components of device 300. As shown in Fig. 3, ¢®300 may include a bus 310, a processor
320, a memory 330, a storage component 340, am agooponent 350, an output component
360, and a communication interface 370.

[0036] Bus 310 includes a component that permits commtiaicamong the components of
device 300. Processor 320 is implemented in haviamware, or a combination of hardware
and software. Processor 320 includes a processnr & central processing unit (CPU), a
graphics processing unit (GPU), and/or an acca&dnatocessing unit (APU)), a microprocessor,
a microcontroller, and/or any processing compofelgt, a field-programmable gate array
(FPGA) and/or an application-specific integrateduit (ASIC)) that interprets and/or executes
instructions. In some implementations, proces260ricludes one or more processors capable

of being programmed to perform a function. Mem88( includes a random access memory
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(RAM), a read only memory (ROM), and/or anotheretyy dynamic or static storage device
(e.q., a flash memory, a magnetic memory, and/@pdical memory) that stores information
and/or instructions for use by processor 320.

[0037] Storage component 340 stores information and/awsoé related to the operation
and use of device 300. For example, storage coemi@#0 may include a hard disk (e.g., a
magnetic disk, an optical disk, a magneto-opti&,disd/or a solid state disk), a compact disc
(CD), a digital versatile disc (DVD), a floppy disk cartridge, a magnetic tape, and/or another
type of non-transitory computer-readable mediumnglwith a corresponding drive.

[0038] Input component 350 includes a component that gereivice 300 to receive
information, such as via user input (e.g., a tosmieen display, a keyboard, a keypad, a mouse, a
button, a switch, and/or a microphone). Additibypadr alternatively, input component 350 may
include a sensor for sensing information (e.gloaa positioning system (GPS) component, an
accelerometer, a gyroscope, and/or an actuatan)pudcomponent 360 includes a component
that provides output information from device 30@(ea display, a speaker, and/or one or more
light-emitting diodes (LEDS)).

[0039] Communication interface 370 includes a transceikereomponent (e.g., a
transceiver and/or a separate receiver and tratesjrtitat enables device 300 to communicate
with other devices, such as via a wired connectomnireless connection, or a combination of
wired and wireless connections. Communicationrfate 370 may permit device 300 to receive
information from another device and/or provide mfiation to another device. For example,
communication interface 370 may include an Etheimtetface, an optical interface, a coaxial
interface, an infrared interface, a radio frequefiRly) interface, a universal serial bus (USB)

interface, a Wi-Fi interface, a cellular networkairace, or the like.
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[0040] Device 300 may perform one or more processes descherein. Device 300 may
perform these processes in response to procesB8@x@2uting software instructions stored by a
non-transitory computer-readable medium, such asang330 and/or storage component 340.
A computer-readable medium is defined herein asmatransitory memory device. A memory
device includes memory space within a single playstorage device or memory space spread
across multiple physical storage devices.

[0041] Software instructions may be read into memory 380 @ storage component 340
from another computer-readable medium or from aratlevice via communication interface
370. When executed, software instructions stanedemory 330 and/or storage component 340
may cause processor 320 to perform one or moregses described herein. Additionally, or
alternatively, hardwired circuitry may be used lage of or in combination with software
instructions to perform one or more processes thestherein. Thus, implementations
described herein are not limited to any specifimbmation of hardware circuitry and software.
[0042] The number and arrangement of components showigir3are provided as an
example. In practice, device 300 may include aoltiil components, fewer components,
different components, or differently arranged comgads than those shown in Fig. 3.
Additionally, or alternatively, a set of compone(gsy., one or more components) of device 300
may perform one or more functions described asgogénrformed by another set of components
of device 300.

[0043] Fig. 4 is a diagram of example components of actef#D0. In some
implementations, device 400 may correspond to wadgsafety device 250. In some
implementations, device 400 may include a weardélece, such as a wearable smart vest,

wearable smart eyeglasses, a wearable smart witstwa the like. Additionally, or
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alternatively, workplace safety device 250 mayude! a mobile device, such as a smart phone.
In some implementations, workplace safety devide®ay include one or more devices 400
and/or one or more components of device 400.

[0044] As shown in Fig. 4, device 400 may include one orercomponents shown in Fig. 3
(e.g., components 310-370). Additionally, or altdively, device 400 may include a power
source 405, such as a battery. Additionally, tarahtively, device 400 may include one or more
environmental sensors 220, such as a light serdshradtemperature sensor 415, a relative
humidity sensor 420, or the like. Additionally, aternatively, device 400 may include one or
more physiological sensors 230, such as a hearseaisor 425, a body temperature sensor 430,
a movement sensor 435, or the like.

[0045] In some implementations, device 400 may communiwéateanother device, such as
a computing device (e.g., a laptop computer orsktde computer, such as worker device 260 or
workplace device 270), via communication interf8@@, to program one or more components of
device 400. In some implementations, power sod@&emay be connected to an external power
source for charging. In some implementations, @400 may be capable of communicating
with one or more other devices, such as one or heveees shown in environment 200 and/or
one or more other devices 400. In some implemiengtdevice 400 may communicate with
other devices 400 (e.g., other workplace safetycaés\250) via peer-to-peer communication.
[0046] The number and arrangement of components showig i Rare provided as an
example. In practice, device 400 may include aoltiil components, fewer components,
different components, or differently arranged comgads than those shown in Fig. 4.
Additionally, or alternatively, a set of componeafsievice 400 may perform one or more

functions described as being performed by anotttenfscomponents of device 400.
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[0047] Fig. 5 is a flow chart of an example process 50(foviding predictive alerts for
workplace safety. In some implementations, onmaire process blocks of Fig. 5 may be
performed by safety analysis platform 240. In semgementations, one or more process
blocks of Fig. 5 may be performed by another dewica group of devices separate from or
including safety analysis platform 240, such ag@®device 210, environmental sensor 220,
physiological sensor 230, workplace safety devis@, 2vorker device 260, and/or workplace
device 270.

[0048] As shown in Fig. 5, process 500 may include obmginvork information associated
with a worker and/or a workplace (block 510). Egample, safety analysis platform 240 may
obtain work information from source device 210, keardevice 260, workplace device 270,
and/or one or more other devices. In some impléatiens, safety analysis platform 240 may
receive the work information periodically. Addmially, or alternatively, safety analysis
platform 240 may receive the work information basagroviding a request to source device
210, worker device 260, workplace device 270, anoihi@ or more other devices.

[0049] Work information may include information relating @ workplace (e.g., a worksite)
and/or information relating to a worker. For exdmpvork information may include job
information associated with a worker. Job informraimay include a type of work being
performed or to be performed by a worker, suchiatbing (e.g., a tower, a pole, a ladder, or
other equipment), mining, oil rig work, lifting, netruction work, electrical work, digging,
computer work, or the like. In some implementatiasafety analysis platform 240 may
automatically obtain the job information by inteiitag with a work order system to obtain and/or
analyze a work order for job information. Safetyalysis platform 240 may use the job

information to generate a safety score for a workemescribed in more detail below. For
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example, safety analysis platform 240 may assiffardnt values to different types of work, and
a value assigned to the type of work may impact#iee of the safety score.

[0050] As another example, work information may includ®ker schedule information,
such as a work schedule, an amount of time the evdr&s been working on a current shift, a
guantity and/or length of shifts over a time perfedy., a day, a week, a month, or a year), a time
of the shift (e.g., a time of day), a length ofeitmetween shifts, or the like. In some
implementations, safety analysis platform 240 matpatically obtain the worker schedule
information by interacting with a scheduling systenobtain and/or analyze the schedule
information. Safety analysis platform 240 may tiseworker schedule information to generate
a safety score for a worker, as described in metaildoelow. For example, safety analysis
platform 240 may assign different values to différ@orker schedule factors described above,
and a value assigned to the worker schedule fatdgrimpact the value of the safety score.
[0051] As yet another example, work information may in€wabrk history information
relating to a worker’s work history, such as anexgnce level of the worker, a historical record
of the worker’s performance, a historical recorduwés violations and/or when rules violations
occurred, performance review information, or the.li In some implementations, safety analysis
platform 240 may automatically obtain the work airgtinformation by interacting with a
workplace record system to obtain and/or analyeeatbrk history information. Safety analysis
platform 240 may use the work history informatiorgenerate a safety score for a worker, as
described in more detail below. For example, gadatlysis platform 240 may assign different
values to different work history factors descriladxbve, and a value assigned to the work history

factor may impact the value of the safety score.
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[0052] As still another example, work information may uné layout information relating to
a layout of a workplace (e.g., an architecturalgiesa building layout, a worksite layout, an
equipment layout, and/or a proximity of equipmentdacations in the workplace), information
that identifies safety zones associated with a plade (e.g., where different zones may have
different levels of risk), or the like. In someplamentations, safety analysis platform 240 may
automatically obtain the layout information by irgteting with a layout management system that
stores layout information. Safety analysis platf&@40 may use the layout information to
generate a safety score for a worker, as descmbere detail below. For example, safety
analysis platform 240 may assign different valueditferent layout factors described above, and
a value assigned to the layout factor may impacvtiue of the safety score.

[0053] As an additional example, work information may ud# equipment information

about equipment in the workplace. The equipmeiotimation may identify an equipment type,
an equipment model, an age of the equipment, aacteq lifespan of the equipment, an amount
of time since last maintenance or inspection ofatp@pment, a prediction of when the
equipment will next need maintenance, a time wherefjuipment was installed (e.g., as may
indicate an extent that workers are familiar with equipment), or the like. In some
implementations, safety analysis platform 240 matpmatically obtain the equipment
information by interacting with an equipment managat system that stores equipment
information. Safety analysis platform 240 may tiseequipment information to generate a
safety score for a worker, as described in moraildetlow. For example, safety analysis
platform 240 may assign different values to differequipment factors described above, and a

value assigned to the equipment factor may imgpecvalue of the safety score.
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[0054] In some implementations, safety analysis platfod® thay generate or modify a
model of a worker’s expected behavior based onrghgens over time. In this case, safety
analysis platform 240 may compare current workéab®r to the model to determine whether
the worker is behaving normally or abnormally.sbme implementations, the model may be
based on an individual worker. Additionally, oteshatively, the model may be based on a
group of workers (e.g., at the same or similar \ptakes, performing the same or similar types
of work, with the same or similar level of expeenor that share one or more of the same or
similar factors described above). In some impleiat@ns, the model may be used to compare
measured behavior of an individual worker. Additily, or alternatively, the model may be
used to compare measured behavior of a group dessr

[0055] In this way, safety analysis platform 240 may take account specific workplaces
and/or specific workers to provide more accurafetgalerts.

[0056] As further shown in Fig. 5, process 500 may inclabd&ining one or more
environmental measurements associated with thephaw& (block 520). For example, safety
analysis platform 240 may obtain environmental measents from one or more environmental
sensors 220. In some implementations, safety aisghatform 240 may receive the
environmental measurements periodically. Additiynar alternatively, safety analysis
platform 240 may receive the environmental measargsbased on providing a request to one
or more environmental sensors 220 or a device egedavith one or more environmental
sensors 220.

[0057] An environmental measurement may include a measneai an environmental
condition sensed by environmental sensor 220.ekample, an environmental measurement

may include a measurement of a chemical substarite iworkplace environment (e.g., a
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chemical element or compound), such as a carboroxnalevel, an oxygen level, or the like.
As another example, environmental measurementsmohyde a measurement of a temperature
level, a humidity level, a moisture level, a wirdél, a smoke level, a radiation level, or the.like
As yet another example, environmental measuremmeaysinclude a measurement of a speed, a
velocity, an acceleration (e.g., a positive acegien or a negative acceleration, or deceleration),
an angular acceleration, a geographic locatiohaage in geographic location, an altitude, a
force exerted on environmental sensor 220, an @tien of environmental sensor 220, a change
in orientation of environmental sensor 220, orlike. As still another example, environmental
measurements may include measurement of a timaypfath amount of light, a location of a
worker in the workplace, or the like.

[0058] In some implementations, safety analysis platfod® thay measure an
environmental condition over time. For exampldeseanalysis platform 240 may measure a
cumulative exposure to radiation over the coursg wbrk shift. In some implementations, an
environmental measurement may include a currergartime measurement of an
environmental condition. Additionally, or alterneagly, an environmental measurement may
include a projection of a future environmental atind, such as a weather forecast. In the case
of a weather forecast, safety analysis platform 24§ obtain the weather forecast from source
device 210 (e.g., a web server that stores weétherast information).

[0059] In this way, safety analysis platform 240 may tekeironmental factors into
consideration when generating safety alerts, thyerelyeasing accuracy of the alerts and
conserving computing resources by selectively @kiction based on a reliable indicator of

worker or workplace safety.
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[0060] As further shown in Fig. 5, process 500 may inclabd&ining one or more
physiological measurements associated with the evdiiock 530). For example, safety
analysis platform 240 may obtain physiological nueasients from one or more physiological
sensors 230. In some implementations, safety sisghjatform 240 may receive the
physiological measurements periodically. Additibnaor alternatively, safety analysis platform
240 may receive the physiological measurementdb@as@roviding a request to one or more
physiological sensors 230 or a device associatddame or more physiological sensors 230.
[0061] A physiological measurement may include a measunenfea physiological
indicator, of a worker, sensed by physiologicalseer230. For example, a physiological
measurement may include a measurement of a héararblood pressure, a glucose level, a
pulse, or the like. As another example, a phygickl measurement may include a
measurement of an acceleration, a distance travellphysical orientation, a heat flux, a skin
conductivity, a temperature (e.g., a skin tempeeatd the worker, or an air temperature
proximate to the worker), a calorie count, sleefadaotion, moisture (e.g., perspiration), noises
made by the worker, or the like. As yet anothemegle, a physiological measurement may
include a measurement of a chemical substancenjmgranear the body of the worker (e.g., a
chemical element or compound), such as oxygenpoatioxide, lactate, testosterone, cortisol,
glucose, glucagon, glycogen, insulin, starch, fety acid, triglycerides, monoglycerides,
glycerol, pyruvate, lipids, other carbohydratedpke bodies, choline, or the like.

[0062] In some implementations, safety analysis platfod® 2hay measure the
physiological indicator over time. For exampldgsaanalysis platform 240 may measure an
average heart rate of a worker over the coursenadr& shift. In some implementations, a

physiological measurement may include a curremg¢alrtime measurement of the physiological
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indicator. Additionally, or alternatively, a phg#bgical measurement may include a projection
of a future physiological indicator, such as a heate that is increasing towards a threshold that
could indicate danger to the worker.

[0063] In this way, safety analysis platform 240 may tpkgsiological factors into
consideration when generating safety alerts, thereyeasing accuracy of alerts and
personalizing alerts for particular workers.

[0064] As further shown in Fig. 5, process 500 may inclgdeerating a safety score for the
worker based on the work information, the environtaemeasurement(s), and/or the
physiological measurement(s) (block 540). For gXasafety analysis platform 240 may
generate a safety score for a worker based onromei@ factors described herein. For example,
the safety score may be based on one or more wotérg associated with work information
described in connection with block 510, one or n@reironmental factors associated with one
or more environmental measurements described inemtion with block 520, and/or one or
more physiological factors associated with the pilggical measurements described in
connection with block 530.

[0065] In some implementations, safety analysis platfoa@ @ay apply different weights to
different factors when generating the safety scét@. example, safety analysis platform 240
may apply different weights to different factor &gp(e.g., work factors, environmental factors,
or physiological factors). As an example, safetglgsis platform 240 may apply a first (e.g.,
high) weight to physiological factors, may applgexond (e.g., medium) weight to
environmental factors, and may apply a third (éayv) weight to work factors. These weight
value assignments are provided as an example, aighhtwalues may be assigned to different

factor types in a different manner, in some impletagons.
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[0066] As another example, safety analysis platform 249 apgply different weights to
different individual factors. For example, regagliwork factors, safety analysis platform 240
may apply a first (e.g., high) weight to an amoointime the worker has been on a shift, may
apply a second (e.g., medium) weight to an amoblwboker experience, and may apply a third
(e.g., low) weight to a quantity of shifts over @mSimilarly, regarding environmental factors,
safety analysis platform 240 may apply a first (ehggh) weight to a weather forecast, may
apply a second (e.g., medium) weight to a workptaogperature, and may apply a third (e.g.,
low) weight to a worker location. Similarly, regang physiological factors, safety analysis
platform 240 may apply a first (e.g., high) weighta heart rate, may apply a second (e.g.,
medium) weight to an amount of skin perspiratiord enay apply a third (e.g., low) weight to a
number of steps taken. These weight value assigtsnaee provided as examples, and weight
values may be assigned to different individualdegin a different manner, in some
implementations.

[0067] As still another example, safety analysis platf@40 may apply different weights
both to different factor types and to differentiindual factors. For example, a different weight
may be applied to work factors as compared to enuiental factors, and different weights may
also be applied to different individual factors amgdhe work factors and to different individual
factors among the environmental factors.

[0068] In some implementations, safety analysis platfod® thay generate the safety score
based on applying a model, applying machine legfrapplying artificial intelligence, or the
like. For example, safety analysis platform 24Q/mexeive a training set of data (e.g., known
factors) that led to accidents, and may apply nreclgarning to the training set to identify

factors and/or combinations of factors likely taus@ an accident. Safety analysis platform 240
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may then apply the model, as factors are receteechlculate a safety score representative of a
likelihood of an accident. In some implementatisefety analysis platform 240 may continue
to train the model when an accident occurs andf@mnaan incident is reported. In some
implementations, safety analysis platform 240 nagtinto account thousands, millions, or
more data points for the model, machine learningjaal intelligence, or the like. Safety
analysis platform 240 may analyze this large nunatbelata points to determine combinations of
factors that may lead to an accident.

[0069] As an example, safety analysis platform 240 maygee a safety score that
indicates a high likelihood of an accident base@ dype of work (e.g., climbing a tower)
combined with an environmental measurement (eigd)w Moreover, if rain is present at the
worksite, safety analysis platform 240 may genesadafety score that indicates an even higher
likelihood of an accident. Further still, if it #8so dark outside, safety analysis platform 24§ ma
generate a safety score that indicates a stilldniikelihood of an accident.

[0070] In some implementations, safety analysis platfod® thay use a first safety score for
a first worker to generate a second safety scara fmcond worker. For example, the first
worker may have a high risk safety score, indigptirhigh likelihood of an accident, and the
second worker may be located near the first wonk#in the workplace. In this case, the
second worker may be likely to be impacted by amdant caused by the first worker. Thus,
safety analysis platform 240 may use generatedbensl safety score to indicate a higher risk of
an accident for the second worker than if the seceorker were not located near the first
worker. In some implementations, safety analy&Effgrm 240 may use the first safety score
and locations of the workers (e.g., a distanceroximity between the first worker and the

second worker) to update the second safety scaye {@ update a previously calculated second
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safety score for the second worker). For exangalfsty scores of workers who are located
farther from the first worker may be impacted Ibgghe first safety score than workers who are
located closer to the first worker.

[0071] In some implementations, safety analysis platfod® thay generate the safety score.
In this case, safety analysis platform 240 mayraaktime information or information most
recently received from other devices to generatesttiety score, thereby improving the accuracy
and timeliness of the safety score. In some implgations, workplace safety device 250 may
generate the safety score. In this case, work@afzty device 250 may use the most recently
received and/or locally stored information to geteithe safety score, allowing the safety score
to be generated regardless of whether the workglafety device 250 is connected to a network
and/or in communication with safety analysis platf@40.

[0072] In some implementations, safety analysis platfod® thay generate the safety score
if workplace safety device 250 is in communicatath safety analysis platform 240, and
workplace safety device 250 may generate the sabete if workplace safety device 250 is not
in communication with safety analysis platform 240.this way, workplace safety device 250
may conserve network resources by preventing regedtempts to communicate with safety
analysis platform 240 when not in direct communaratvith safety analysis platform 240, while
still ensuring accurate calculation of the safetyre. Additionally, or alternatively, information
for generating the safety score may be passedahiaia of workplace safety devices 250 or
other communication devices to safety analysidquiat 240. In this way, the accuracy of the
safety score may be improved by ensuring thatidathtained for workplace safety devices 250,

even when not in direct communication with safetglgsis platform 240.
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[0073] In some implementations, the safety score may atéia current condition associated
with a worker (e.g., the worker is currently lochte a dangerous area, has currently been
exposed to a dangerous chemical or gas, is cwrasdbciated with a high likelihood of an
accident, or the like). Additionally, or alternadly, the safety score may indicate a future
condition predicted to be associated with the wofkey., the worker is walking toward a
dangerous area, is near an area with dangerouddadisior gases, is predicted to have an
accident, or the like). In other words, the saBstgre may indicate a current risk level associated
with the worker and/or a predicted future risk leagsociated with the worker. In some
implementations, safety analysis platform may pte\a recommendation to mitigate the current
risk level and/or the predicted future risk le\ad,described below in connection with providing
an alert.

[0074] As further shown in Fig. 5, process 500 may inclsélectively providing an alert,
regarding the worker, based on the safety scooeKl@50). For example, safety analysis
platform 240 may provide an alert to workplace safevice 250. In some implementations,
safety analysis platform 240 may provide an aldreémvthe safety score satisfies a threshold.
The alert may cause an output component 360 taibatpignal. For example, output
component 360 may output a visual signal (e.gcatsse an LED light to turn red) that may be
seen by the user of workplace safety device 25@udible signal (e.g., a beeping alarm or an
automated verbal instruction) that may be hearthbyuser of workplace safety device 250, or
the like. Additionally, or alternatively, outpubmponent 360 may output the visual signal so as
to be visible to other workers proximate to therugevorkplace safety device 250.

Additionally, or alternatively, output component®@Bay output the audible signal so as to be

audible to other workers proximate to the user ofkplace safety device 250. In this way, a
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worker who might not see the visual signal may kélalerted by the audible signal, and a
worker who might not hear the audible signal mayls¢ alerted by the visible signal. In some
implementations, a particular combination, pattenthe like of visible and/or audible signals
may indicate a particular alert.

[0075] In some implementations, safety analysis platfod® thay provide an alert to

worker device 260 (e.g., a mobile phone). For glapsafety analysis platform 240 may
provide the alert to cause worker device 260 torymtathe user (e.g., by displaying a message on
a display screen of worker device 260) to be ciradistop work immediately, to take a rest, or
the like. Further to the example, worker devic® gy provide an audible signal, a vibration,
or the like, to notify the user of worker deviced28f the message. In some implementations,
safety analysis platform 240 may concurrently pdevinultiple alerts to multiple workplace
safety devices 250, worker devices 260, and/oratbeices.

[0076] In some implementations, safety analysis platfod® &nd/or workplace safety

device 250 may identify one or more nearby workplsafety devices 250 and/or nearby worker
devices 260 (e.qg., located within a threshold prityi of a worker or workplace safety device
250 associated with the alert, in communicatiomwibrkplace safety device 250, etc.), and may
provide an alert to those nearby devices. Inwlag, the workers associated with those devices
may be more vigilant, and may also make sure treatfected worker is safe, takes a break, or
the like.

[0077] In some implementations, safety analysis platfod® thay, based on a safety score,
provide an instruction to a particular piece ofipgqent to shut down the piece of equipment, to
reboot the piece of equipment, to reduce througbpuoperating speed of the piece of

equipment, to reconfigure the piece of equipmentyutn off power to a particular area of a
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workplace, to cause a message to be sent to deugera supervisor, an inspector, a technician,
etc.), to populate portions of a user interfaceuta on a camera, to change focus of the camera
(e.g., to move, zoom, or pan to view a locatiom @forker associated with a high risk safety
score, based on a location of workplace safetyoge®b0 or worker device 260), or the like. In
this way, safety analysis platform 240 may autooadlyy take preventative measures to reduce
likelihood of an accident or to minimize risk frcam accident.

[0078] In some implementations, safety analysis platfod® hay provide an alert to
workplace device 270. Based on the alert, worlgtivice 270 may display information to a
user, such as a supervisor, associated with theenand/or the workplace. For example,
workplace device 270 may provide various user fatas that a supervisor may use to keep
workers safe, as described below in connection Ris. 6-20.

[0079] In this way, safety analysis platform 240 may iaseeworker safety and reduce
workplace accidents by using environmental measenesn physiological measurements, and/or
work information to predict when workplace accideate likely to occur and to send alerts to
prevent such accidents from occurring. As a resudtker injuries and/or fatalities may be
prevented, property damage may be avoided, andtdowiof workers and/or equipment may be
reduced.

[0080] Although Fig. 5 shows example blocks of process §06ome implementations,
process 500 may include additional blocks, feweckd, different blocks, or differently

arranged blocks than those depicted in Fig. 5. ithadahlly, or alternatively, two or more of the
blocks of process 500 may be performed in parallel.

[0081] Figs. 6-20 are diagrams of example implementatietaing to the example process

shown in Fig. 5. As shown in Figs. 6-20, workpldewice 270 may display one or more user
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interfaces in various states representing diffesafety-related circumstances associated with the
workplace and/or workers. Workplace device 270 dhiaglay, update, and/or alter the user
interfaces based on information obtained from gadetlysis platform 240 and/or one or more
other devices of environment 200, such as inforonagind/or changes to information associated
with work factors, environmental factors, and/oygiblogical factors. In some
implementations, collection, processing, and digpladata described herein may occur in real-
time.

[0082] As shown in Figs. 6-18, workplace device 270 mayplkdy a worker safety dashboard
upon selection by a user. As shown in Fig. 6, pltage device 270 may display the worker
safety dashboard to indicate a quantity of worketie workplace (shown by reference number
610). In some implementations, workplace devide i2ay provide alerts about workers (shown
by reference number 620). In some implementatioskplace device 270 may provide a map
of a layout of the workplace (shown by referencember 630). In some implementations,
workplace device 270 may indicate, on the map tiona of workers using icons (shown by
reference number 640). In some implementationskplace device 270 may display the icons
differently based on a safety score associatedtwélworker (e.g., using different colors,
different sizes, etc.).

[0083] In some implementations, workplace device 270 msglay, on the map, icons
representative of locations of cameras (shown fgreace number 650). In this case, a user
may interact with one of the icons to cause worgpldevice 270 to display a video feed from a
camera represented by the icon. In some impleriiensa workplace device 270 may include
input mechanisms (shown by reference number 663 tser (e.g., a supervisor) to select

different information to display, such as by clizfion corresponding boxes. For example, the
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supervisor may select different portions of the reaphow or hide those different portions
and/or worker icons representing workers assochatgdthose different portions. As another
example, the supervisor may select different grafpsgorkers (e.g., teams) to show or hide
icons representing workers associated with thosepg:. As another example, the supervisor
may interact with the user interface to show oeltlite camera icons, icons representing
workplace equipment, information relating to diéfiet zones (e.g., a zone number, a risk level
associated with a zone, zone restrictions, ettghow or hide different floors of a workplace
layout, to show or hide different buildings in tlverkplace, or the like. In this way, computing
resources (e.g., memory resources, processingreesoetc.) may be conserved by showing
only a subset of all possible information.

[0084] As shown in Fig. 7, workplace device 270 may cdabseworker safety dashboard to
show a list (shown by reference number 710) of wimKshown as User 1 through User 9) with
information regarding a worker status (under “S3tbased on a safety score, a worker name
(under “Name”), a worker safety score (under “Sakétlue”), physiological information (under
“Heart Rate” and “Steps”), work information (undetours at Shift”), and/or environmental
information. Workplace device 270 may allow a useselect a worker, such as by clicking on a
portion of the user interface that identifies therker, such that the user interface displays detail
associated with the selected worker.

[0085] As shown in Fig. 8, if a user selects “User 5” ba worker safety dashboard (shown
by reference number 810), workplace device 270 display a safety score for User 5 (shown
by reference number 820). Workplace device 270 disylay an area showing different factors
(shown by reference number 830), a value of a fab#t indicates a likelihood of an accident

due to that factor (for one or more displayed feg)taand/or an impact of the factor on the safety
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score. Workplace device 270 may also indicatesrvielations associated with the selected
worker (shown by reference number 840). Workpldeace 270 may further indicate a
maximum, a minimum, and/or an average safety ssoieh as plotted on a graph over a time
period (shown by reference number 850). For exanpbrkplace device 270 may indicate a
maximum safety score for different days. Workpldegice 270 may also indicate a prediction
of future safety scores, shown as a dotted linthergraph (shown by reference number 860),
based on historical safety scores and model asalysisome implementations, a current safety
score may be calculated based on an expected &dtety score (e.g., a prediction of a
likelihood of a future accident). Workplace devit#&) may further provide a recommendation
for the selected worker based on historical angvedicted safety scores (e.g., take a day off,
switch to a safer task for a day, etc.). Workpldeeice 270 may indicate the most recent safety
scores that satisfied a threshold, and when thafe¢ysscores occurred (shown by reference
number 870).

[0086] As shown in Fig. 9, workplace device 270 may digga icon for a selected worker
in a different manner than icons for other workstsown by reference number 910), such as an
icon that is larger than the icons for the otherkeos. Additionally, or alternatively, when a
safety score for a worker satisfies a thresholdkplace device 270 may receive an alert and
may provide an icon for that worker in a differemanner than other icons for workers not
associated with an alert, such as showing theiicardifferent color (shown by reference
number 920). For example, a green icon may ineliadow risk safety score, an amber icon
may indicate a medium risk safety score, and ac@d may indicate a high risk safety score.
Additionally, or alternatively, workplace device@ihay provide alerts and/or notifications

regarding the workers (shown by reference numb@y.93
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[0087] As shown in Fig. 10, workplace device 270 may u@dafiormation in the list of
workers based on receiving the alert (shown byreefgee number 1010). In some
implementations, information may be updated in tea as the information is received and/or
processed. As an example, a status of User 1 mafidnged from green to amber, indicating a
medium risk safety score. The user of workplacga#e270 (e.g., a supervisor) may then select
User 1 to obtain more information about User 1hsagwhy the status of User 1 was changed
from green to amber. As shown in Fig. 11, as alted the user selecting User 1, the icon for
User 1 is enlarged (shown by reference number 14id@Yhe icon for User 5 is shrunk (shown
by reference number 1120) based on supervisortgaieaf User 1.

[0088] As shown in Fig. 12, selected User 1 has a satetyesof 7, indicating a medium

level of risk. As further shown in Fig. 12, Usehds a fatigue factor score of 6, a dangerous
work factor score of 5, and a dangerous substauterfscore of 7. In some implementations,
the safety score may be calculated as the maxiniumeoor more of the factor scores. In this
case, where the maximum factor score for User71 tilse safety score is 7. Additionally, or
alternatively, the safety score may be calculated eombination of multiple factor scores.
[0089] As shown in Fig. 13, when User 1 enters a resttiztene, workplace device 270
displays a zone violation and causes the icon f®rQ to turn to red, indicating a high risk
(shown by reference number 1310). As shown in Hgas a result of User 1 entering the
restricted zone, the rules violation factor scaredser 1 changes to 9, increasing the maximum
factor score of User 1 to 9, and the safety scbtéser 1 changes to 9, accordingly.

[0090] As shown in Fig. 15, when User 1 leaves the rdsttizone, the icon for User 1
changes back to amber (shown by reference numidé) 1%s shown in Fig. 16, as a result of

User 1 leaving the restricted zone, the rules timfefactor score of User 1 changes from 9 to 1,
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the maximum factor score of User 1 changes bak amd the safety score of User 1 changes
back to 7, accordingly.

[0091] As shown in Fig. 17, when User 1 enters an areaenhe workplace safety device
250 of User 1 detects a dangerous level of carbmmoxide, workplace device 270 receives an
alert from safety analysis platform 240 and, basethe alert, displays a warning and changes
the icon of User 1 to red. In some implementatigagety analysis platform 240 may also
provide an alert to workers proximate to User 1 @odkplace device 270 may change the icons
of those workers to red. As shown in Fig. 18, assalt of the detection of a dangerous level of
carbon monoxide, the safety score of User 1 ineets 10.

[0092] As shown in Figs. 19-20, workplace device 270 miapldy a historical data section
upon selection by a user. The historical data@eobay include statistics for workers or teams
of workers. As shown in Fig. 19, workplace dev2d® may display the historical data section to
show one or more graphs of various factors. Thelygg may be plotted over a day, a week, a
month, and/or a time range selected by the usar.ekample, workplace device 270 may
display a graph of an aggregate or average safetg $or a selected team of workers. As
another example, workplace device 270 may displgnaph of an aggregate or average factor
score over time for one or more factors. In tlaise; workplace device 270 may display multiple
graphs on a same field, with the graph for eademiht factor shown in a different color.

[0093] As shown in Fig. 20, workplace device 270 may digthe historical data section to
show information such as rules violations, alertgjfications, or the like for a selected worker, a
selected team of workers, or all workers. For gxamworkplace device 270 may display all

rules violations for a selected worker. In somelamentations, workplace device 270 may
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display the information for a particular time peticuch as a day, a week, a month, and/or a time
period selected by the user.

[0094] In this way, safety analysis platform 240 may ab&nd use environmental
measurements, physiological measurements, and inforknation to generate a safety score.
Further, safety analysis platform 240 may use #fietg score to predict when workplace
accidents are likely to occur, and may send aterfgevent such accidents from occurring. As a
result, worker injuries and fatalities may be preee, property damage may be avoided, and
downtime of workers and/or equipment may be reduced

[0095] As indicated above, Figs. 6-20 are provided measslgn example. Other examples
are possible and may differ from what was describemnnection with Figs. 6-20.

[0096] The foregoing disclosure provides illustration aedcription, but is not intended to
be exhaustive or to limit the implementations t® pinecise form disclosed. Modifications and
variations are possible in light of the above disare or may be acquired from practice of the
implementations.

[0097] As used herein, the term component is intendee tiorbadly construed as hardware,
firmware, and/or a combination of hardware andvearé.

[0098] Some implementations are described herein in caiomewith thresholds. As used
herein, satisfying a threshold may refer to a véleiag greater than the threshold, more than the
threshold, higher than the threshold, greater tdraequal to the threshold, less than the
threshold, fewer than the threshold, lower tharttineshold, less than or equal to the threshold,
equal to the threshold, etc.

[0099] Certain user interfaces have been described haneifor shown in the figures. A

user interface may include a graphical user intexfa non-graphical user interface, a text-based
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user interface, etc. A user interface may provni@mation for display. In some
implementations, a user may interact with the imfation, such as by providing input via an
input component of a device that provides the irgerface for display. In some
implementations, a user interface may be configarap a device and/or a user (e.g., a user may
change the size of the user interface, informgti@mvided via the user interface, a position of
information provided via the user interface, et@gdditionally, or alternatively, a user interface
may be pre-configured to a standard configuraospecific configuration based on a type of
device on which the user interface is displayed/@ma set of configurations based on
capabilities and/or specifications associated wittevice on which the user interface is
displayed.

[00100] It will be apparent that systems and/or methodsciideed herein, may be

implemented in different forms of hardware, firmeaor a combination of hardware and
software. The actual specialized control hardvearsoftware code used to implement these
systems and/or methods is not limiting of the impatations. Thus, the operation and behavior
of the systems and/or methods were described hertiout reference to specific software
code—it being understood that software and hardeanebe designed to implement the systems
and/or methods based on the description herein.

[00101] Even though particular combinations of featuresracéed in the claims and/or
disclosed in the specification, these combinatemesnot intended to limit the disclosure of
possible implementations. In fact, many of thesgures may be combined in ways not
specifically recited in the claims and/or disclogethe specification. Although each dependent

claim listed below may directly depend on only atem, the disclosure of possible
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implementations includes each dependent claim mmbooation with every other claim in the
claim set.

[00102] No element, act, or instruction used herein shbeldonstrued as critical or essential
unless explicitly described as such. Also, as imdin, the articles “a” and “an” are intended to
include one or more items, and may be used integgebly with “one or more.” Furthermore,
as used herein, the term “set” is intended to shelane or more items (e.g., related items,
unrelated items, a combination of related and atedlitems, etc.), and may be used
interchangeably with “one or more.” Where only @een is intended, the term “one” or similar
language is used. Also, as used herein, the térass’ “have,” “having,” or the like are

intended to be open-ended terms. Further, thesplftased on” is intended to mean “based, at

least in part, on” unless explicitly stated othessvi
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WHAT IS CLAIMED I8

1. A device, comprising:
one or more environmental sensors to obtain one or more environmental measurements
associated with a workplace,
one or more physiological sensors to obtain one or more physiological measurements
associated with a worker located in the workplace,
the one or more physiological measurements being different from the one or more

environmental measurements;

a communication interface to provide the one or more environmental
measurements and the one or more physiological measurements and to receive an alert
based on a safety score generated using the one or more environmental measurement and
the one or more physiological measurements, and

one or more processors to generate the safety score based on the one or more
environmental measurements and the one or more physiological measurements; and

an output component to output a signal based on receiving the alert or generating

the safety score.

2. The device of claim 1, where the device is a wearable device worn by the worker.

3. The device of claim 1, wherein the one or more processors:
determine whether the device is in communication with a remote device capable

of generating the safety score and providing the alert; and
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selectively generate the safety score based on determining whether the device is in
communication with the remote device,
the safety score being generated by the one or more processors when the device is

not in communication with the remote device.

The device of claim 1, where the communication interface is adapted to:
receive work information from a remote device,
the work information being different from the one or more environmental
measurements and the one or more physiological measurements; and
where the one or more processors are to:
generate the safety score based on receiving the work information from the

remote device.

The device of claim 1, where the one or more processors:
identify one or more proximate devices in communication with the device; and
where the output component is adapted to:

output the signal to the one or more proximate devices.

The device of claim 1, where the one or more processors:

identify one or more proximate devices in communication with the device; and where the

output component is to:

output information that identifies the one or more proximate devices.

The device of claim 1, where the output component, when outputting the signal: outputs a

visible signal or an audible signal.
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8.

A method, comprising:

receiving, from the device of claim 1, one or more environmental measurements

associated with a workplace;

receiving, from the device of claim 1, one or more physiclogical measurements

associated with a worker,

the one or more physiological measurements being different from the one or more

environmental measurements;

generating, by the communication interface or the one or more processors, a safety score

for the worker based on the one or more environmental measurements and the one or more

physiological measurements; and

10.

11.

providing, by the device, an alert, regarding the worker, based on the safety score.

The method of claim 8, further comprising;
receiving work information associated with the worker or the workplace,
the work information being different from the one or more physiological
measurements and the one or more environmental measurements; and
where generating the safety score further comprises:

generating the safety score based on the work information.

The method of claim 9, where the work information includes at least one of:

a type of work associated with the worker,

a work schedule associated with the worker, a work history associated with the worker,
layout information associated with a layout of the workplace, or

equipment information associated with equipment located in the workplace.

The method of claim 9, where receiving the work information comprises:

obtaining a model of behavior of the worker over time;
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determining, based on the model, whether the worker is behaving normaily or
abnormally; and
generating the work information based on determining whether the worker is behaving

normally or abnormally.

12.  The method of claim 8, where receiving the one or more environmental measurements
further comprises:
receiving one or more environmental measurements from one or more environmental

sensors located in the workplace.

13.  The method of claim 8, where the safety score indicates at least one of:
a current risk level associated with the worker, or

a predicted future risk level associated with the worker.

14.  The method of claim 13, where providing the alert comprises:
providing a recommendation to mitigate the current risk level or the predicted future risk

level.

15. A non-transitory computer-readable medium used in conjunction with the device of claim
1 and storing instructions, the instructions comprising:
one or more instructions that, when executed by one or more processors, cause the one or
IMOre processoss to:
receive one or more environmental measurements associated with a workplace;
receive one or more physiological measurements associated with a worker,
the one or more physiological measurements being different from the one
or more environmental measurements;
generate a safety score for the worker based on the one or more environmental

measurements and the one or more physiological measurements; and
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provide information regarding the worker based on the safety score.

16.  The non-transitory computer-readable medium of claim 15, where the one or more
instructions, when executed by the one or more processors, cause the one or more processors to:
receive work information associated with the worker or the workplace,
the work information being different from the one or more physiological
measurements and the one or more environmental measurements; and
where the one or more instructions, that cause the one or more processors to generate the
safety score, cause the one or more processors to:

generate the safety score based on the work information.

17.  The non-transitory computer-readable medium of claim 15, where the one or more
instructions, that cause the one or more processors to provide the information regarding the
worker, cause the one or more processors fo:

provide an alert to a wearable device worn by or carried by the worker.

18.  The non-transitory computer-readable medium of claim 15, where the one or more
instructions, that cause the one or more processors to provide the information regarding the
worker, cause the one or more processors to:

provide the information for display by a user interface that provides an alert, regarding

the worker, based on the safety score.

19.  The non-transitory computer-readable medium of claim 15, where the one or more
instructions, that cause the one or more processors to generate the safety score for the worker,
cause the one or more processors to:

generate the safety score for the worker based on at least one of:

another safety score calculated for another worker, or
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a location of the worker and another location of the other worker.

41



