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Shipyard4.0 TSIH
— Additive Manufacturing
_) 1OXL — Avutomatic Tape Placement

— Adaptative Moulding

5 Manufacturing Processes

— @Ineql — Hot-Stamping

— IRURENA-ROUP — UV Cured Pultrusion
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Shipyard4.0 TSI

- 10XL

— URVE
C \X/orks

5 Manufacturing Processes

- @1neq

— IRURENA>ROUP
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How to monitorize each manufacturing process? TSIS

Hardware Monitoring Architecture

/ Sensor Layout Data Acquisition System Single Board Compu’rh
/Stcﬁe of Machinery \
Material Consumption
Power Consumption — Real-time Data Handling — ke Sleler
Cloud Negociator
Development of
Manufacturing Process

\K State of Material / /

lloT Philosophy as Core of the Monitoring System
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How to monitorize each manufacturing process? TSIS

Hardware Monitoring Architecture

/ Sensor Layout Data Acquisition System Single Board Compu’ren
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How to monitorize each manufacturing process? TSIS

Hardware Monitoring System Data Visualization Platform

/ Sensor Layout Data Acquisition System Single Board Compufa

o
Lo
Real-time Data Handling g IE:T:::{TI:’:::EMM .) é o
4

MQTT
/

l

Monitoring Dashboard

Digital Twin
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Open Source Integration For Internet Of Things
https://github.com/osidiot/osidiot
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https://github.com/osi4iot/osi4iot

What is OSI4IO0T?
Web based
|OT Platform
Machine learning Open source
models 1 / integration

~ p
SI4I0T
— « | ~

integrated with FEM e
Monitoring assets
results
and structures

Cloud native
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https://github.com/osi4iot/osi4iot

2351410

Well known open source
packages
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Custom code
(also open source)
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Well known open source packages

C'f (@)
por’ronner [o] mosavitto”
Node RED
T PostgreSQl_
‘KE PALIVED’ //

ﬂS’lf’O —_— @Q)} Timescale

/ pgAd:'errflIi:';
A
Mw'o traefi

13/12/2023 Final Dissemination Event



Custom code

docker

C@)React




CIMNE®

OSI410T Layers NE°
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CIMNE®

OSI410T Layers NE°
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CIMNE®

OSI410T Layers NE°
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CIMNE®

Data ingestion

'g BROKER
{2}
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mosauitto”
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CIMNE®

Data ingestion

Data transformation

-g BROKER
{2}
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mosauitto”
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OSI4I10T Layers

Data ingestion

-g BROKER
{2}
n []

()

mosauitto”

Data transformation
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CIMNE®

ML models
Data ingestion training

MQTE =
((((T})S) —> rl@a —rGOi Tenﬁow

mosauitto”

v 4

E lS PostgreSQL

Data storage
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Data ingestion

CIMNE®

OSI4I0T Layers NE'

m o
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Data visualization

ML models
iraining

Data transformation

ft

TensorFlow

v 4

3D Models

& Timescale

Nasubdehsbiotns | E PostgreSQL

Grafana dashboards

Data storage
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Data ingestion

CIMNE®

OSI4I0T Layers NE'

m o
2
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mosauitto”
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a ' TensorFlow

Digital twin core

Data visualization

ML models
iraining

Data transformation

v 4

n A
o@dc

=

Node-RED
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3D Models

@Tlmescale

Nadsubdibiotoa | E PostgreSQL

Grafana dashboards

Data storage
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Data ingestion

OSI4I10T Layers

i

docker

m B
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Digital twin core
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docker

Node-RED
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Data visualization
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ML models
iraining

Gy,

d ] TensorFlow

3D Models

ot i

Grafana dashboards
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docker docker

@Tlmescale
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Data storage
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WEB-BASED IOT PLATFORM CIMNE®

User registration

Create organizations
o0 .
}‘\ Create private groups

OSI4IOT  CrEEms o o
: === Assets registration

ﬁ] Sensors registration
Features

memmmm) — Af  Dashboards

o} Digital twins

ﬁ% Machine learning models

Web user interface 3D models

FEM results integration
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Org assets and sensors geolocation

Org geolocation Org building Asset, sensors and digital twin

ination Event ( 4 23
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Grafana dashboards:

88 Escola d'Enginyeria de Barcelona Est general / DT_f7xsKTWI46AU65jxjfv4 dashboard ¢ ¢

Top acceleration Top acceleration table

Bottom strains

T T T
A
QT T T T

Digital twin model represented by a Grafana dashboard.
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CIMNE®

3D models:

Temperature [ °C ]
8.0128e+2

[IIIII//

A
— /

Digital twin model represented by gltf 3D model and FEM simulations.
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CIMNE®

3D models integrated with FEM results:

Von_mises [ Pa ]
~2.4002¢+8

=1.7999%e+8

-1.1996e+8

-5.9930e+7

--9.898%e+4

Digital twin model represented by gltf 3D model and FEM simulations.
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Machine learning models

Language: Python

TensorFlow

Language: Javascript

PYODIDE
n

Node-RED

Development process of MLM in OSI4IOT platform
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CIMNE®
Alerts geolocation

When same alert is triggered the platform detect in real time the
geolocation of the group and device with problems.

Link to the

corresponding
Grafana dashboard

Group: CIMNE_GRAL
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Alert notification channels:

v - o x v - O x
© Telegram Web x 4 M Recibidos (1) - dicapuaiot®gma’ X +
¢« G @ webtelegramorg/k/ n 2 % T /. & 0 ,’ : €« C @ mailgoogle.com/mail/u/2/7ogbl#inbox 2 g O
G Google G CuentasdeGoogle [ Traductor de Google EEBE Informatica CIMNE Persanal Tools Udemy Fibredyards » G Google G Cuentas de Google B Traductor de Google EEEE Informatica CIMNE Personal Tools Udemy Fibredyards »

= | Q Search ¥ 1 participant 10T_EEBE_Demo_Group M Gmail Q  Buscar correo = @ @

I0T_EEBE_Demo_Group - : N .
10T_EEBE_Demo_Group Apr8 2 members I_ Redactar [m] c 1-1de1 < > Es B
IOT_EEBE_BOT:  [OK] DT_3 assets sta.
[ Principal Social [ 8
O Recibidos 1 Sony, Docke
|OT_EEBE_BOT &/ 03/8/2021 % Destacados 10T Platform alert [Alerting] Test notification - [Alerting] Test notifi.. 2:53
help @
© Pospuestos
Telegram & Apr > Enviados o
Cadigo de inicio de sesion: 20903. Noe... [ Boradores
Meet
N +
B Nueva reunion
Términos - Privacidad - Politica del
[OK] DT_3 assets state alert BB Unirse a una reunion 0GB ocupados de 1568 [} programa

Message: At least one asset have entered in a danger
state.

URL: http:/fiot.eebe.upe.edu/grafana/d/2¢8e6d98-d09b-
4674-b235-d747ff24f6b9/dt bmusjjgoxmvoxmr2reny- Ini
dashboard?tab=alert&viewPanel=2&orgld=1 1031

Hangouts

ses

Siinicias sesion, accederds a Hangouts

‘desde todos los servicios de Google.
Mas informacion
| . 9 >

Telegram Email
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CIMNE®
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Application case: Assets monitoring

Physical model

Assets geolocation

Digital twin model
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Application case: Predictive maintenance of assets using
ML models

Remaining recharge cycles of forklift battery.




Application case: Monitoring the overall production process
in a shipyard
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CIMNE®

Application case: Wind turbines

Physical model Digital twin model Assets geolocation
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Application case: Wind turbines

Magyarorszai

Disp_ Y[m]
~3.2308e-3

® Zagreb
-2.4206e-3
-1.6103e-3

-8.0009e-4

—-1.0155e-5

Min value: -1.0155e-5 m
Max value: 3.2308e-3 m

Digital twin model integrated with FEM results Assets geolocation
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Live demo:

©SI4I0T T

https://iot-fibredyards.com/
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https://iot-fibre4yards.com/
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Thank you !

Q hitps://www.fibredyards.eu/

m hitps://www.linkedin.com/company/fibre4yards/

If not acknowledged, images courtesy of the consortium partners.

This presentation reflects only the consortium's view. The European
Commission and the European Climate; Infrastructure and Environment
Executive Agency (CINEA) are not responsible for/any use that may be made
of the information it contains.

peo io Horizon 2020
agreement n® 101006860.


https://www.fibre4yards.eu/
https://www.linkedin.com/company/fibre4yards/
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