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Open source integration for IOT in
naval industry - OSI410T platform




The OSI4IOT platform has been financed by two European H2020 '™
projects:

FIBRE/-YARDS 7S FIBREGY

THE FUTURE
The overall objective of the FIBREGY
project is to enable the extensive use of

FIBRE composite manufacturing

technologies FOR the automation

and modular  construction  in FRP materials in the structure of the next

shipYARDS generation of large Offshore Wind and
Tidal Power (OWTP) platforms.
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What is an IOT Platform? i
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What is an IOT Platform? i

..’ According to the latest

available data, there are
' ‘ approximately 15.14 billion
connected loT devices
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_! What is an |IOT Platform?
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Number of Active loT Devices by Region
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Characteristics that an IOT platform should have:

Easy to install.

It must work both in the cloud and on premise.

Scalability (as much as possible)

High availability (as much as possible)

To use open source software packages as much as possible.
Web user interface.

Easy to integrate with FEM results.
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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?

|OT Platform
Machine learning
models / integration

Digital twin models Cloud native

integrated with FEM e
Monitoring assets
results
and structures
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https://github.com/osi4iot/osi4iot

EXCELENCIA
SEVERO
) OCHOA

Well known open source + Custom code
packages (also open source)
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Well known open source packages
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Node RED
T PostgreSQL
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Custom code

docker

C@)React
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OSI410T

Open Source Integration For Internet Of
Things

G
%

Sensors
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OSI410T

Open Source Integration For Internet Of
Things

Device connected
to internet
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OSI410T

Open Source Integration For Internet Of
Things
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Data ingestion
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OSI410T

Open Source Integration For Internet Of
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Open Source Integration For Internet Of
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Data storage

lL 3 PostgreSQL
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Open Source Integration For Internet Of
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ML model training
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TensorFlow

1

v 4

lL 3 PostgreSQL
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CIMNE®
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Open Source Integration For Internet Of
Things

= BROKER -
£ [ )
(]

[ n

— =GO . 1’
() =

TensorFlow
mosauitto”

7 i
fachi_ﬁ{ﬁg
earni rnj?%t !

Data visuvalization ¢ *
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lS PostgreSQL

3D Models Grafana dashboards
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OSI410T

Open Source Integration For Internet Of

Things
MQTT By ..
— GO +
((‘( ”)) a o TensorFlow
mosluiﬂo”

Data visuvalization ¢ *
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lS PostgreSQL
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w ¥ |[Node-RED

3D Models Grafana dashboards
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CIMNE'*

OSI410T

Open Source Integration For Internet Of &
Things AT docker

& Machie )

docker “"\_@g\t‘ﬂ
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m‘l-lg - docker F
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Data visuvalization ¢ *
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docker
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lS PostgreSQL

3D Models Grafana dashboards
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Web user interface
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WEB-BASED IOT PLATFORM

&

docker

Backend admin API
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User registration

Create organizations

> [E) Bo

Create private groups

Devices registration

AN

S E! )

Sensors registration

Digital Twin model

Vi

Machine learning models
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CIMNE®
Digital twin model: Grafana dashboard

49 88 Escola dEnginyeria de Barcelona Est general / DT_f7xsKTWI46AUGS)xjfV4 dast

Bottom strains

T T T
A
(T

Digital twin model represented by a Grafana dashboard.
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Digital twin model: Glif 3D model




CIMNE®
Machine learning models

TensorFlow E

Language: Python Language: Javascript

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 Wieb x  + M Recibidos (1) - dicapuaiot@gme X |+
web telegram.org/k; [ T - Y § H €« C @ mailgoogle.com/mail/u/2/20gbl#inbox [C 4 A s H
] a/k/ ] 1 B :
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 .
I0T_EEBE_Demo_Group Apr8 2 marmbers F Rodacar [m] c 1-1del < > 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-
674-b235-d747ff24f6b9/dt bmusjjgoxmvoxmr2reny- Ini

dashboard?tab=alert&viewPanel=2&orgld=1

Hangouts

ses

sl ‘Siinicias sesion, accederss a Hangouts

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

Telegram Email

Message
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Demo

https://osid4iot.com

https://dicapuaiot.com

https://iot-fibre4yards.com
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https://osi4iot.com/
https://osi4iot.com/
https://iot-fibre4yards.com/
https://iot-fibre4yards.com/
https://dicapuaiot.com/
https://dicapuaiot.com/
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e) Python package: PyTwin

[ Modal Order reduction results + Forecasting ]

Obtain structure response
98’4’01- 10T OSI-DEMO PLATFORM




COUPLED AERO-SERVO-HYDRO-ELASTIC (REDUCED) BEM-FEM? MODEL

OpenFAST

Aerodynamic loads and
control system

A

| SeaFEM |_ OpenFAST SIZE REDUCTION

Elastic deformations Rigid body motions

y A

— RamSeries
(offliney modal and ‘\
L \ steady state | /
SO N o CPU TIME ACC.
Current Y
SeaFEM [*
Waves SeaFEM ACCURACY
Mooring loads

This will be explained in detail by B. Servdn-Camas, J. Garcia-Espinosa in
IS12 Wed, 28/06/2023 de 11:15 - 12:55
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PyTwin

Modules flow

g) Preprocessing Hﬁ) Lineal combination g) Fem
¥

v

g) Deep learning g) Fatigue

&) i j
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CIMNE®
P T M ® g
Y win Dividir entre read and lineal combination modules

/g) Preprocessing module \

Select relevant modes

MRAOs . Wf:lves . Refsponse ampl:lude - '
W;nd or every mode Lineal combination
\ Sensor data | Forecasting Displacement /

ﬁ) FEM module * Strain :
e Stress g) Fatigue module

Displacements —» * Axial force
* Momentum

* Security factor
\ ’ /

Damage
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PYTW' n e:) Writing module * OSI4IOT

* ParaView
* Tdyn

Assets monitoring with FEM results integration

Disp_ Y[m]
-3.2308e-3

—-2.4206e-3
-1.6103e-3

-8.0009e-4

UL T T T
LT LA LAL

—-1.0155e-5

in value: -1.0155e-5 m
value: 3.2308e-3 m




CIMNE'a

Pyl win ... '=

4 N

ﬁ) Deep learning module

* Predict maintenance

* |ncrease useful life

N )
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