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Project Information

Wearable loT Network Solution for Work Safety in
Hazardous Industrial Environments

The WINS@HI project proposes to ad-
vance an ad-hoc, agile and reliable com-
munication solution for both condition
monitoring of the operations and safety of
the workers in hazardous ‘Industry 4.0’
work environments in order to prevent
operation failures and work accidents.

Main focus

The proposed solution will focus on tun-
nel/underground transportation construc-
tion sites as the primary application fields
of these work environments are excellent
examples of hostile ‘Industry 4.0’ produc-
tion sites where radio communication is
very challenging.

Different kinds of IoT sensors will be ex-
ploited, such as wearable devices, and
environmental sensors, deployed to obtain
data like vital parameters of work safety
and environmental sensors which could
extract the maximum amount of infor-
mation from the hazardous production
sites.

The goal is to achieve a better under-
standing of the behavior of risk factors
concerning the workers' H&S on hazard-
ous environments, by achieving a higher
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granularity of data, and alert on high risk
probability. By aggregating and analyzing
the sensors data, the project aims to miti-
gate some problems which are in common
to these work environments, like respirato-
ry diseases due to the pollution and in-
creased air humidity, a raised stress level
caused by the noisy environment, physical
work activities that may lead to skeletal or
neuromuscular affections.

Approach

To reach its objectives, the project will
develop a unified sensor platform
which can provide valuable infor-
mation, based on which WINS@HI
expects to improve work safety in in-
dustrial environments.

The project will approach the following
tasks:

+ assess the risks, health issues, specific
to the work environment;

¢ analyze various technologies in order to
advance a reliable network communica-
tion system;

+ test the environmental sensors;
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+ test the wearable devices;

+ data aggregation solutions, ad-
vance a unified platform to col-
lect, present and analyze the
sensors data;

+ develop a decision support sys-
tem that could send alerts in
specific situations.

Main results

The major results of WINS@HI
are:

i. Integrate wearable sensor
devices for industrial envi-
ronments  with  greater
adaptability and better pre-
pared to think about the
direct integration into sys-
tems and PPEs;

ii. Advance an loT Sensor

Network based on:
- Wireless and wired local
distributed communication
solutions;
- Cybersecurity features
over the loT sensor net-
works  (access  control,
cloud security, authentica-
tion mechanisms, etc.);
- Network operation and
cybersecurity status moni-
toring.

iii. Propose a decision support
system based on: Data
Analysis, Event processing,
Monitoring, and  Alarm
Management Algorithms;
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iv. Improve several working
environment factors: ad-
vanced communications,

and workers training;

V. Finally, achieve a worker-
centred manufacturing pro-
cesses optimization.

Taking in consideration the devel-
opment of new forms of wearable
devices and different test environ-
ments, relevant standards will be
verified towards the wearable’s
performance and correct function-

ing.
Impact

The current situation of the Euro-
pean manufacturing sector has an
urgent need to develop and deploy
technologies and methodologies to
improve the effectiveness of the
workers and production process-
es.

Latest technologies such as loT
sensor networks present them-
selves as reliable solutions to ena-
ble failure prediction for continu-
ous operation, tracking of health
status and physical location of
workers which will guide search
and rescue units in case of emer-
gency.

Moreover, the analysis of the data
from the wireless sensor network
will lead to more efficient industrial
processes and training for workers
to avoid accidents.
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