
Internet of Things aplicado a la 
Seguridad Industrial 

Prevenir o Lamentar, esa es la cuestión 
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Tristes realidades 
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¿Qué quisiéramos de un sistema analítico de seguridad industrial? 

• Reducir costes 

• Predecir accidentes en tiempo real 

• Prevenir malas prácticas  

• Informar en tiempo real de anomalías 

• Conocer las condiciones laborales del entorno 

• Cumplir con las normas de seguridad laboral 

• Fácil de usar y permita trabajar 

• Siempre conectado 

• Etc., etc. 
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 $55.4 billones son costs directos 

 27M días de trabajo perdidos 

 4,628 daños laborales fatales 

 

 Tecnologías Wearables (ponibles) presentan 
una nueva  oportunidad para reducer 
muertes y daños en el lugar de trabajo.  

– No intrusivas, permiten manos libres 

– Siempre encendidas 

– Pendientes del trabajor y el ambiente 

– Conectadas 

– Captan atención 

 

•http://www.libertymutualgroup.com/omapps/ContentServer?cid=1138365240689&pagename=LMGResearchInstitute/cms_document/ShowDoc&c=cms_document 
•http://www.bls.gov/iif/oshwc/cfoi/cfoi_revised12.pdf 
•http://www.epi.org/blog/250b-costs-occupational-injury-illness-exceed/ 
 

Coste laboral por enfermedades y daños en US $190 billones anuales 



Wearable (Dispositvos Ponibles) permiten nuevas oportunidades 
Diseñados para estas siempre encendidos, manos libres, sensorizados 
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Captando Uuarios Transformando Profesiones 

Field worker 
safety  Emergency 

response 

Payments 

Pay as you live 
insuranmex 

 

Customer 
service 

Customer 
loyalty 

Smart law 
enforcement 

Smart care 
team 

Amusement 
parks 

Smart 
conference 

Banking 

Healthcare 

Field worker 
effectiveness 

Shopper 
analytics Home caring 

Wellness 



Employee Health and Safety 

 

Employee safety and wellness 

kit enables the development of 

mobile  applications that 

leverage wearable data and 

safety analytics.  

Wearables @ IBM Research 
Permite un desarrollo, despliegue y operación empresarial que potencia las capacidades Wearable/Nearable. 
• Conectividad de dispositivos Wearable e  IOT via moviles  (mobile-as-a-gateway) 
• Desarrollo personalizados en modo desconectado, con móviles-analiticos y lógica de negocio  (mobile-as-a-hub) 
• Interacciones multi-modales para interaccioness que beneficien la experiencia usuario/wearable/móviles. 
• Conocer y entender las actividades en base al uso y datos de los wearable  

Elders Wellness and Safety 
 

• Awareness changes in habits 

which may signal issues 

requiring immediate attention.  

• Facilitate family / friends 

relationships. 

• Personal safety 

6 



La Plataforma Wearable de IBM 
 
 WorkRight 
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Activity 

Emotion 

Stress 

Pulse 

Sleep quality 

Sight 

Excitement 

Identity 

Augmentation 

Audio Visual Guidance 

Recommendation 

Correction of errors 

Cognitive and Analytics services 

 

NLP 
Affective 

Computing 
Vision 

Biometric 
authentication 

Context 

Augmented 
Reality 

Speech 
Social meet 

physical 

MobileFirst Platform 

System of 
Records 

App 

Server 

Storage 

BlueMix  
IOT Foundation 

 
 

http://www.businessinsider.com/flexible-thin-electronics-breakthrough-2013-7


WorkRight: Aplicaciones y Cuadros de Mando 

Worker App 

 

Supervisor App 
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Mark’s Guardian Angel 
app reminds him to wear 
and activate the Smart 
protective equipment 
based on the work he is 
performing 

• Eugene will be able to 
view in real-time the 
status of his stuff their 
measurements,  and their 
Smart equipment status  

• Eugene will be alerted 
upon hazard detection 

The app will:  
1.  Monitors a variety  
parameters as,  
acceleration and HR  
2. Preprocess / perform 
segmentation of the data 

3. Send the data to the  
cloud 

• Mark accidentally falls down a 
few feet 

• The app senses unusual 
acceleration and low heart 
rate 

• Notifying the workers in the 
vicinity of the event and the 
companies emergency 
response center 

 

• Eugene, who is close to 
the first-aid supplies is 
directed to bring first aid. 

• Eugene create an 
Incident record via the 
app   

Mark is a 
maintenance 
worker at road 
conduction site 

Eugene, Mark’s 
supervisor, needs 
to ensure 
productivity but 
not jeopardize the 
safety of his team 

All workers have sensor 
enabled safety equipment, 
location tracking, and an 
employee safety and wellness 
app on their devices 

Supervisor will have an 
iPhone / iPad  

Respuesta Expedíta a una Emergencia  
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Optimized gateway 
appliance 
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Heating System Sensors 

Heart /Vital Signs Monitors 

               GPS localization 

Basement Water Sensors 

At-Risk Operator 

Out door   

monitored by Smart watch sensors 

Man Down - Management 

Application in Real-Time 

with IBM Streams Geospatial and Health condition 

Analysis and alerting 

Control room  

Operator 

IBM Man Down – Ejemplo de Caso de uso 

MQTT Client MQTT Protocol 



Mark’s Guardian Angel 
app reminds him to wear 
and activate the smart 
protective equipment 
based on the work he is 
performing 

• Eugene will be able to 
view in real-time the 
status and location of his 
stuff , and the heavy 
vehicles 

• Eugene will be alerted 
upon hazard detection 

The app will:  
1.  Monitors a variety parameters 
proximity to beacons and other 

2. Preprocess / perform 
segmentation of the data 

3. Send the data to the cloud 

• The system identified that 
a heavy bulldozer 
operated by Dan is in a 
will be danger proximity to 
Mark in few seconds 

• The system automatically 
alerts both Mark, Dan and 
Eugene   

• The system notify Eugene 
on Mark’s overexertion 
event 

• Eugene request Mark to 
take a short break 

• Eugene create an 
Incident record via the 
app   

Mark is a 
maintenance 
worker at road 
conduction site 

Dan, bulldozer 
operator  

All workers have sensor 
enabled safety equipment, 
location tracking, and an 
employee safety and wellness 
app on their devices 

Supervisor will have an 
iPhone / iPad  

Every bulldozer  is equipped 
with several 3 IBeacons 

Eugene, Mark’s 
supervisor, needs 
to ensure 
productivity but not 
jeopardize the 
safety of his team 

Detección de Proximidad a vehículos largos 
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Dave’s hard-hat transmit 
all sensor data to Dave’s 
mobile device. 
 
The Guardian Angel app, 
which is running on Dave’s 
mobile device, is 
constantly monitoring for 
unhealthy exposures. 
 

Dave is part of a team being 
deployed for Longwall mining. 
While in duty, extensive 
amounts of dust were emitted. 
Dave’s watch starts alerting 
upon this exposure.   

All collective data of all 
miners are being 
transmitted via the 
underground network 
which was recently 
deployed. 

As most miners in 
Dave’s team remain 
busy with their 
current task, their 
team leader is being 
notified of extensive 
regional exposure, 
directly on his phone. 

Dave is 
working for 
Coal Mining 
corp. He is 
used to 
wearing all 
PPE.   

Recently, Dave was also 
equipped with a brand new 
hard-hat, which consists of 
embedded dust & noise 
sensors, and also a smart 
watch, to enable hands-free 
interaction with the app. 

 
 
 
High Exposure Level 
 
Notifications 
Put on mask or leave 
area B12 

 
Time Now 10:42 AM 

Dust Monitor 

This enables all team leaders with 
the ability to observe overall 
exposure levels in real-time using 
exposure specific “heat maps”. 

The WorkRight system,  
which was recently integrated 
with the dust suppression 
system, automatically triggers 
its operation within the 
corresponding sector. After a 
few minutes, the level of 
exposure goes back to normal.   

Control de Exposición Continuada 
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Control de Temperatura 

• Continuously monitor the worker’s body 

temperature, heart rate, and level of activity, 

correlated with external sources of ambient 

temperature and humidity.  

• WorkRight will provide during the worker shift: 

– Heat Stress risk level during the shift 

 

 

– Heat Stress Hazards Events 

• Sensors:  

Skin Temperature | Heart rate | GSR | Movement  

Temperature | Humidity  

• Devices:  

– TI Sensor tag 

– Microsoft Band II 

– External Fixed Temperature reader 

• Monitor employee exposure to several 

environmental measurements, such as gas (O2, 

CO, CO2, SO2, Nat gas, PM, PM2.5). 

Temperature, Noise, Radiation … 

 

Energy, HR,  

Skin temp,  

GSR 

Temp,  

Humidity 

Movement 
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Gas,  

Temperature 



Mark’s Guardian Angel 
app reminds him to wear 
and activate the Smart 
protective equipment 
based on the work he is 
performing 

• Eugene will be able to 
view in real-time the 
status of his stuff their 
measurements 

• Eugene will be alerted 
upon his drivers fatigue, 
and stress level level   

The app will:  
1.  Monitors a variety  
parameters as, activity, 
stress and HR  
2. Enable mark to  
perform fatigue Test 

3. Send the data to the  
cloud 

• Mark takes the fatigue test  which 
indicates medium level 

• Mark is allocated to a shift with 
exception to take 4 fatigue tests 
during the shift  

• There is a delay due to heavy 
traffic, the system identify 
abnormal stress level + increase in 
the fatuge level 

 

• The system identify a 
potential risk  

• Eugene, get an alert upon 
Mark stress and fatigue le 

• Eugene take a corrective 
action, instruct Mark to 
take a 20 mins break 

Mark is a 
Delivery Driver 
worker operating 
a delivery line 

Eugene, Mark’s 
supervisor, needs 
to ensure 
productivity but 
not jeopardize the 
safety of his team 

All drivers have sensor 
enabled safety equipment, 
location tracking, and an 
employee safety and wellness 
app on their devices 

Supervisor will have an 
iPhone / iPad  

Gestión de Stress y Fatíga de Conductores 
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The WorkRight Application – Worker View 

1
5 
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The WorkRight Application – Supervisor View 



Beneficios de una plataforma analítica de Seguridad Laboral: 

Analítica en tiempo real: 

• PREVENIR accidentes y daños laborales antes de que pasen. 

– Validar el cumplimineto de las normativas y regulaciones de seguridad laboral. 

– Alertas predictivas a empleados y supervisors.  

• Respuesta inmediata en caso de emergencia y accidentes 

– Notificar de una emergencia a los empleados cercanos en área de peligro. 

 

Analítica off-line: 

• Identificar áreas de atenión y sitios sin control. 

• Mejora continua en regulaciones y normativas de seguridad laboral vía e—
aprendizaje.  

– Personazación por empleado y función. 
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Ayuda a las compañías a proteger a sus empleados y a ellas mismas  por pérdidas 
financieras y costes humanos por accidents laborales. 
 



GRACIAS 
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