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Aplicaciones Practicas-Sociedad 5.0

Monitoreo Ambiental

Las redes de sensores [t .
Sistemas de transporte

permiten medir la :
. : Se aplican en
calidad del aire y la
manufactura,

temperatura, .
: garantizando

cruciales para la salud . .

: : estandares de calidad
y el medio ambiente. ey )

y precision, vitales

para la
competitividad.

Se utilizan para medir
flujos de trafico vy
mejorar la seguridad
vial, optimizando
rutas y reduciendo
accidentes.
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Metrology CLOUD
Featuring IOT-THB

Propose a pilot example of
metrology cloud using the
delivery of the IOT SIM-IDB-
THB project to enable a
network of sensors in
different NMI's and work in
the harmonization of the
FAIR Data Transfer that could
be considered to develop
algorithms, tools and
systems that can share
secure information among
SIM region. The proposals
should benefit most of SIM
NMIs potentially (can begin
with some NMIs but should
have a proposal to include
the rest of interested NMls).

Product

requirements
document

Edited By Aldo CENAM

Metrology CLOUD
Featuring IOT-THB

Integration of
measurement
systems

Digitalization
and FAIR

Transfering
process

Data Base

Web App

Cloud
Structure

Metrology CLOUD
Featuring IOT-THB

Information How data will
analysis be collected
Reference

N Authentication
Time

Harmonization
of ¢

Sl-Digital
framework

Data

i it to
Manager

the database

Definition of
architecture

Develop
web page

Use and
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Cloud Type

5 Terms of reference Metrology Cloud-(Prueba conecccién APT)
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Desi hi
esign Architecture = ==
Arquitectura de Sistema loT L‘ ““J““ .)

Certificacion Digital DCC
- @I Capa de Almacenamiento l
Capa de Procesamiento e{§ -. ' Validacién Local

]
\ i 1 _ Basede Datos de Series de
Stream Processing -1: i E ! Tiempo
ube laas
Validacién y Procesamiento - \ Jaliy H E' - Base de Datos de Metadatos ey e
Médulo de Calibracién - -* aae '~ Data Lake Lond Baancer
6dulo de Calibracion Arquitectura l
,° de Sistema ~. |CLu§ter MQTT Brnker|
e loT ) °Z> Capa de Servicios
] N Apache Kafka
Dispositivos loT -1 ' r- APIREST =D
: ' |
Sensores -- ! r- Reportes
1
' '~. Monitoreo

i8f capa de Ingesta

r- MQTT Broker

. Gateway

Each of these components is designed to work in harmony,

providing a robust, scalable platform that conforms to vsevn] s
international metrological standards. The architecture L )
prioritizes measurement accuracy, traceability and reliability, [vn]  [eie] (o]

while maintaining the flexibility to evolve with future needs.
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Cloud Infrastructure

1 Aws Azure [ Google IBM [ Alibaba
Oracle [ Huawei
loT
Soporte Edge Computing
® Amazon'Web Sevices
@ Google Costos Tiempo Real
@ Microsoft P
Albaba Cloud ® @ e b
Integracion Almacenamiento
IEM @
Disponibilidad ‘MLIAnaIytics
Huawei Cloud =,
) Seguridad
@ Tencent Cloud
g * AWS excels in loT, Edge Computing and Real-Time Processing
o *  Azure excels in ML/Analytics and Integration
= . . .
5 * Google Cloud maintains a more balanced performance across all categories
=

} COMPLETENESS OF VISION 2s of August 2024 gf’;"““ - * The other vendors show specific strengths but lower overall performance
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Centro de Datos
Generadores

Infraestructura Fisica

Servidores
Hardware { Networking
Almacenamiento

Sistemas Operativos

Virtualizacién
Plataforma IoT
Especializado % Software Metrolégic
|||||
Seguridad IDS/IPS

Encriptacior

Nube loT para Metrologig

Arquitectos Cloud

Equipe Técnico Ingenieros DevOps

Especialistas loT
Desarrollo

Ingenieros de Soporte

“ oporte
r Especialistas en Datos
ISOfIEC 17025
Wy 3% r r r ,
(F r r r ISOJIEC 27001
\ Certificaciones Sectoriales

CENTRO NACIONAL DE NETROLOGM

Control de acceso

Physical Infrastructure : Data center with climate control, UPS, and
backup systems, including high availability servers and redundant
network.

Base Hardware : Specialized servers for processing, storage and
databases, along with network equipment (routers, switches, firewalls).
Core Software : Operating systems (Linux/Windows Server), loT platform
for device management, and specific metrology software.

Databases : Combination of Time-series, relational and NoSQL
databases to handle different types of metrological data.

Security : IDS/IPS systems, firewalls, encryption and identity
management to protect sensitive data.

Technical Team : Cloud architects, DevOps engineers, loT specialists
and metrology experts.

Development Team : Backend and frontend developers with expertise in
APIs and data visualization.

Support : Team of support engineers and data specialists for
maintenance and analysis.

Certifications : Compliance with ISO/IEC 17025 (laboratories) and

ISO/IEC 27001 (security).
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SIM - Nube Metroldgica
PLATAFORMA INTERAMERICANA

Calibracion y Metrologia

En trabajo conjunto con: INEN -ECUADOR

Eventos de calibracio’n -~ Argentina Ecuador México

Paises
Lista de participantes

=

I Gréficas
Datos individuales y conjuntos

!t Reportes
Descarga de datos conjuntos
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?% 'M Nube Crear nuevo evento
==... Metroldgica
{ g
Nombre
/.‘ Inicio

DEMO-NUBE IOT

Termohigrobarometro Tipo equipo

. Eventos
Temperatura en °C

Evento
B  usuarios PRUEBA DE RED DE SENSORES Humedad an HHE,

Descripcion

Presion en pHA
Magnitudes

u-Humedad en %HR
Rango de evento

2/13/2025,8:00 AM - 2/14/2025,4:30 PM u Presion en pHA

u-Temperatura en °C

Tipo equipo o
Termohigrobarémetro
Magnitudes o

Temperatura en °C, Humedad en %HR, Presién en pHA, u ...

Dispositivos
Argentina - THB1L1D1, Colombia - INM-THB-001-001, Co...
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SIM - Nube Metrologica

A Noseguro | 159.89.88.28

M Nube Eve VI "
x Metroldgica match 1 : Humedad = m o " Descargar reporte

,;I
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8 Eventos INTI - Laboratorio de
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\ J
\ / Colombia - INM-THB-
\ / 001-001
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Deliveries

Web APP- Metrology Cloud
* |ol Cloud Remote measurements (THB)

Integration of any kind of device
* Middelware

Integration of any kind of Quantity
 Sl-Digital Framework
« DCC
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Implement
different
quantities and
data analysis

Cloud

Technologies

e
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Implement DCC
and Features

Complex Sensor

Networks

.

Implement
IA-Machine Learning

J

Propose a
collaboration with
1A

e N
Enable web
services
Intercomparisons
Remote
Calibration
. y,

co,

« Environmental sensor network information
as characterization of office conditions
* Psycho-metric methods for assessing

reliability of human feedback




ACKN OWLEDGMENTS NS N T

ldn [Cl |luj Nda ol PA. R.AG UAY T decomt

The project outlined in this article was executed

using an adapted Agile methodology and |
developed with collaboration and commitment bi”ug Ivi
from technical personnel across various NMl's T s Pgvero
within SIM, and Inter-American Development

Bank (IDB). -
handshake *ENAER L osone

Laobaratorno
Costarmicense de Meltralogia



INTERAMERIGAN
DENETROLOGIA




SISTEMA
INTERAMERICANC
DENETROLOGIA

Examples developed-Architecture-Structure

A) Red de sensores

Yy agentes
Anélisis de Variables Variables
actividad internas externas

Procesamaniento de | _sonido - Luz ambiental
Imagenes -Vibracién - Temperatura

-Formas -Temperatura interna - Humedad relativa

-Tamafio -Temperatura de cria - Velocidad del viento

-Direccion -Aceleracién - Direccién del viento

-Peso - Lluvia

It

Analdgica &
Digital

Serial
&

B) Puerta de
enlace

GSM / 4G / LTE

Internet

Analégica

Comunicacidn WI-FI
Protocolo MQTT
(Publicaciones)

Intel Edison/Raspberry Pi3
(Agente Gateway)

ofle,

T

C) Alamacenamiento y
analisis de datos
Servidor Mosquitto Broker

/ Cluster HPC

Suscripcion
de servicios

Recepcion de contenido

de publicaciones Susbcriptor

marr

Almacenamiento
(Base de datos global)

Plataforma WEB

Generacién automatizada
de reportes
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Developing the 51 Digital Framework as the anchor of trust for

metrology in the digital era

ﬁ ABOUT US 150TH ANNIVERSARY COORDINATION LIAISON TECHMICAL'SCIENTIFIC PUBLICATIONS & EVENTS Q

Working Discussion Group on Sensor Networks
Groups (FORUM-MD-DG-SN)

Select
View Co-Chairs
| orshan cui
Natlonal Metrology Centre, Agency for Sclence, Technology and Research
Singapaore

I Dr Wan-Ho Cho

Korea Research Institute of Standards and Sclence
Korea (Republic of)

Terms of Reference

» toadvise the FORUM-MD on matters relatng to metrolegy for sensar networks;
= o faclitate knowledge transfer relating to the field;
« teharmonize the terms and definitions related to the field.
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Advantages

Description

High accuracy in data

Accuracy
measurement.
. Time reduction in information
Efficiency .
gathering.
- Adaptable to different
Flexibility applications and conditions.
Costs High initial investments.
o,
02/07/2025
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Challenges

Harmonization

FAIR

Security

Energy Consumption

Normativity
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Sensor networks will play a fundamental role in the
evolution of metrology towards the 5.0 society.

The integration of Artificial Intelligence will require
regulations and best practices for its correct use.

The importance of including metrology in the
development of sensor networks is becoming
increasingly evident.
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