
Pilot Metrology Cloud with IOT 
Sensor Network THB for SIM Region



Content
• Introduction and Context
• Key Components
• Metrology
• Sensors
• Computer Tools
• Practical Applications
• Examples under development
• BIPM
• Advantages and Challenges
• Conclusions

02/07/2025 2

Pilot Metrology Cloud with IOT 
Sensor Network THB for SIM Region



Introducción y Contexto

Ciencia Tecnología

Metrología Informática

Redes de 
sensores 

complejas

02/07/2025 3



Introducción y Contexto

Tecnologías en la 
nube

Redes de sensores 
complejas

02/07/2025 4



Componentes Clave
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Aplicaciones Prácticas-Sociedad 5.0
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Monitoreo Ambiental

Las redes de sensores
permiten medir la
calidad del aire y la
temperatura,
cruciales para la salud
y el medio ambiente.

Control Industrial

Se aplican en
manufactura,
garantizando
estándares de calidad
y precisión, vitales
para la
competitividad.

Sistemas de transporte

Se utilizan para medir
flujos de tráfico y
mejorar la seguridad
vial, optimizando
rutas y reduciendo
accidentes.



Ejemplos desarrollados
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Nube de metrología piloto 
con red de sensores IOT 
THB para la región SIM

BeeSmart: Innovación 
tecnológica aplicada al 
monitoreo de polinizadores 
clave en la producción 
sostenible de alimentos

CONSORCIO DISTRITO QRO –INNOVACIÓN TECNOLÓGICA PARA LA 
SEGURIDAD ALIMENTARIA 
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Design Architecture

Each of these components is designed to work in harmony, 
providing a robust, scalable platform that conforms to 
international metrological standards. The architecture 
prioritizes measurement accuracy, traceability and reliability, 
while maintaining the flexibility to evolve with future needs.



Framework Interoperabilidad

Robust
security MQTT 

Integral 
Management JSON 
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Cloud Infrastructure

• AWS excels in IoT, Edge Computing and Real-Time Processing
• Azure excels in ML/Analytics and Integration
• Google Cloud maintains a more balanced performance across all categories
• The other vendors show specific strengths but lower overall performance

https://www.gartner.com/en/documents/5851847



Cloud Infrastructure
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), IoT 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, IoT 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).













Deliveries

Web APP- Metrology Cloud
• IoT Cloud Remote measurements (THB)

Integration of any kind of device
• Middelware

Integration of any kind of Quantity
• SI-Digital Framework
• DCC
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Examples developed-Architecture-Structure
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BIPM
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Advantages and Challenges
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Advantages Description

Accuracy High accuracy in data 
measurement.

Efficiency Time reduction in information 
gathering.

Flexibility Adaptable to different 
applications and conditions.

Costs High initial investments.

Challenges

Harmonization

FAIR

Security

Energy Consumption

Normativity



Conclusions
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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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M. En C. Aldo Adrián García González
algarcia@cenam.mx


	Slide 1: Pilot Metrology Cloud with IOT Sensor Network THB for SIM Region
	Slide 2: Content
	Slide 3: Introducción y Contexto
	Slide 4: Introducción y Contexto
	Slide 5: Componentes Clave
	Slide 6: Aplicaciones Prácticas-Sociedad 5.0
	Slide 7: Ejemplos desarrollados
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: Design Architecture
	Slide 13: Framework Interoperabilidad
	Slide 14: Security
	Slide 15: Cloud Infrastructure
	Slide 16: Cloud Infrastructure
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: 6 Future Work 
	Slide 24: 7 ACKNOWLEDGMENTS 
	Slide 25
	Slide 26: Examples developed-Architecture-Structure
	Slide 27: BIPM
	Slide 28: Advantages and Challenges
	Slide 29: Conclusions
	Slide 30: Contact

