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Who I Am

Danilo F. S. Santos, D. Sc.

▪ Professor at the Department of Electrical Engineering –
Federal University of Campina Grande (UFCG), Brazil

▪ +15 years of RDI activities 

▪ Operations and Innovation Director at VIRTUS/UFCG

▪ VIRTUS/UFCG 5G Lab Coordinator 

▪ CNPq (Brazilian Scientific Council) Productivity Fellow

▪ Led +40 industry projects in the last 10 years

▪ IEEE Senior Member

▪ danilo.santos at virtus.ufcg.edu.br



It is part of the Federal University of 
Campina Grande, Brazil

Annual Projects

+30

Annual Partners

+20

RDI projects in 5 
years

+200

Professionals

+300

Who we are

VIRTUS/UFCG is an RDI Center focused on the 
development of solutions for the Industry.



120km from Joao Pessoa

Approximately 420 thousand inhabitants

Campina Grande, Paraíba, Brazil

Transport Logistics

Hosting Infrastructure

One of the main technology 
centers in Brazil

5 Universities with 
Technology Courses

1 PhD for every 669 
inhabitants

+ 80 labs

Biggest St. John's in the World!

Where we are



TICs Law

20 years 
experience 

200+ RDI 
projects

Relationship with Companies Research and Teaching Excellence

Concept 6

Research and Graduate
Level of Excellence

Researchers with
CNPq Grants

VIRTUS-CC Vectors



Our Thematic Line

GOAL

Use of advanced sensors and actuators, and      
processing and connectivity technologies that enable 

the acquisition, analysis and interpretation of data in an 
intelligent, safe and efficient manner.

THEMATIC LINE

Intelligent Sensing Platforms for Industry.

One of the 9 accredited Embrapii
Competence Centers of Brazil



Expanding and strengthening scientific competence

and technology in Research, Development and Innovation.

Training and Competence Building of students, professionals

and researchers from all over the country.

In the diffusion of benefits to the companies of the Technological Membership.

Fostering an enabling open innovation environment

for Startup Attraction and Creation.

VIRTUS-CC Actions



WORLD

CYBERNETIC

WORLD

PHYSICAL

CONTINUUM
CYBER-PHYSICAL

IMMERSION AND
INTERACTION

CONNECTED
SUSTAINABILITY

SMART CONNECTED 
MACHINES

TACTILE INTERNET
INTERNET OF SENSES

Our vision – World in 2030



CONTINUUM
CYBER-PHYSICAL

WORLD

CYBERNETIC

WORLD

PHYSICAL

New ways of
Remote Control

New ways of
Process and Handle Data

New ways
of Collect (sensors)

New ways of acting 
(actuators)

New Enablers of Services 
and Applications in the 

Cyber World

New enablers
to interact in the

Physical world

Security and Interoperability

World in 2030 and VIRTUS-CC



Physical Components

Connectivity Components

Application Infrastructure

Information and Communications 

Security

Our lines of action

Smart Transducers & Instrumentation

Software/Hardware Co-Design

Research Lines

Model-Based Design

AI & Big Data Analytics

Smart Hardware for 
Industry

TECHNOLOGICAL LAYERS:



What we're exploring

Biosensors Photonics and 
Microelectronics Digital Twins Intelligent 

Automation

Embedded 
systems

Industrial Internet 
of Things Interoperability Artificial 

intelligence

Model-Based 
Design

AI & Big Data 
Analytics

Software 
Hardware 
Co-Design

Smart Transducers 
& Instrumentation



Instrumentation, Prototyping 
and Biosensors Laboratories

Laboratories
for research in
IoT Connectivity

Laboratories
for Automation
and Robotics

Laboratories
for Cybersecurity Research

What we're building



Processes – Quality – Techniques – Innovative Technologies

▪ Intelligent Sensing

▪ Microelectronics and 

Photonics

▪ Biosensors

▪ Embedded Systems and IoT

▪ Algorithms for Hardware

▪ Artificial Intelligence

▪ Industry 4.0

▪ And much moreProject-based 
Learning

Training
Smart Transducers 
& Instrumentation

Software/Hardware 
Co-Design

Model-Based 
Design

AI & Big Data 
Analytics



Biosensors – Embedded Systems – AI – Integration Platforms

▪ New sensors

▪ Plasmonic, Fluorescence and 

Electrochemical Sensors 

▪ Biosensors

▪ Software for data 
processing

▪ Multiple applications
▪ ML/AI for data processing

New Smart 
Transducers

New sensors

Smart Transducers 
& Instrumentation

Software/Hardware 
Co-Design



Multi-layer PCB design – Software Distribution Project – Device Drivers

Base 
Hardware 
Platforms

Hardware Platforms
and Microelectronics

▪ New Hardware Platforms

▪ Ex. Photonics and Optical 
Sensory Systems

▪ Ultra-low-power 
integrated circuits
▪ Neuromorphic Computing, In-

Memory Computing, High 
Bandwidth Memory (HBM) 
and Chiplets

Software/Hardware 
Co-Design

Model-Based 
Design



Cloud Integration – Planning and Control Systems – Industry 4.0 - IoT

Enhanced 
Production

Interoperability in Automation

▪ Open Process 
Automation (O-PAS)

▪ Intelligent robotics

▪ Computer Vision

▪ Smart and 
interoperable 
factories

Model-Based 
Design

AI & Big Data 
Analytics



Secure Processes – Zero-Trust – AI for security 

▪ New technologies for 
smart sensing platforms.
▪ TEE, DLTs and more

▪ AI-powered security 
systems
▪ Ex. DDoS Detection

▪ Analysis of ML models 
using formal methods for 
security purposes[ref]

Smart 
Cybersecurity for 
Embedded Systems

Security in IoT
Model-Based 
Design

AI & Big Data 
Analytics

http://dx.doi.org/10.1016/j.simpat.2025.103080


Edge Computing – Augmented Reality –Experimental Testing – SmartFactoring

▪ 5G-Edge infrastructure for 
experimental IIoT[ref]

▪ IIoT for Smart Factories
▪ Secure microtransactions 

system for equipment control

▪ Intelligent interoperability 
across different layers.

▪ LLM for smart private 
networks
▪ Agentic approach for smart 

networks[ref]IoT for Smart-
Factoring 

IoT and Industry 4.0 interoperability
Software/Hardware 
Co-Design

Model-Based 
Design

AI & Big Data 
Analytics

http://dx.doi.org/10.1109/access.2022.3208118
http://dx.doi.org/10.1109/NFV-SDN61811.2024.10807498


Cloud Integration – Deep Learning – AI – Digital Twins

▪ AI applied to intelligent 
hardware platforms

▪ AI Integration and deployment 
across distributed systems (ex. 
Edge and FL)[ref]

▪ AI and LLM for system 
observability

▪ Concept of system observability 
using LLM and BI systems

▪ AI application for different 
Industry scenarios[ref]

Digital Twin 
Prediction and 
Collaboration

AI applied to intelligent platforms

Model-Based 
Design

AI & Big Data 
Analytics

http://dx.doi.org/10.3390/s23146286
http://dx.doi.org/10.1016/j.iot.2022.100666


Partner up!
What you'll get access to:

▪ Current and future infrastructure.

▪ Advanced trainings.

▪ Participation in Research Activities.

▪ Interaction with researchers specialized in RDI for the 
industry.

▪ Participation in open innovation environments.

▪ Experience with Brazilian TIC Law

▪ And much more.

▪ Different membership and cooperation modes, let's talk!

Want to be a part of it?

virtus.ufcg.edu.br/cc



virtus.ufcg.edu.br/cc

contato@virtus.ufcg.edu.br
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