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s-X-AIPI is a Horizon Europe Project that 

will research, develop, test, and 

experiment on, an innovative toolset of 

custom and trustworthy self-X AI 

technologies for the process industries. 

These applications will not 

only minimise human 

involvement in the loop 

but will also exhibit self-

improving capabilities.





The s-X-AIPI toolset of AI technologies 

aims to offer more simplified interfaces 

that: 

Will not require a 

highly skilled 

workforce. 

Will have longer 

useful life. 

Will require less 

specialised 

maintenance.

Our Mission



Both existing process industries and 

their workforce will be equipped with

Operational 

agility

Performance 

Optimisation

Cutting-edge 

AI-based tools



Cutting-edge 

Technology



Cutting-edge technology

with autonomic computing capabilities 

(self-X AI and autonomic manager) 

An innovative AI 

data pipeline

AI applications continually 

updated (self-improving 

abilities) by integrating data 

with reduced human 

intervention.    

Autonomic Manager 

supporting human in the 

loop roles.



Cutting-edge technology

Self-X AI represents the fusion of AI as 

the intelligent processing system and 

an Autonomic Manager (proposed by 

IBM), based on the MAPE-K model. 



Cutting-edge technology

This model encompasses 

a continuous cycle of 

Monitoring, Analysing, 

Planning, and Execution —

flow based on the 

Knowledge of the AI 

system under control. 



Metadata Self-X Trigger

Autonomic Manager 

Metadata Processing

Orion

Human in the loop

AI pipelines → Use Cases 

Rule-based Engine
data scientist 

expert domain
Human in the loop

Outcomes: AI data pipeline and AM



Outcomes: Autonomic Manager (AM)

https://github.com/Engineering-Research-and-Development/s-X-AIPI-Autonomic-Manager

https://github.com/Engineering-Research-and-Development/s-X-AIPI-Autonomic-Manager




Outcomes: HITL involvement scenarios 
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Stage-1 MS3

• MS1 - Definitions of the 
requirements of basic 
methodology and architecture for 
self-X AI solutions
• Agreement on the definition and 

implementation of the AI-data pipeline 
blocks

• Stakeholders

• self-X abilities and capabilities

• Architecture

• Integration

Activities & Progress

M25
 (of 36 Months)

TODAY
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Stage-1 MS3

• MS3 - Initial version of the self-X AI 
solutions involving human 
collaboration and validation of the 
autonomic and self-X technology for 
individual AI modules in laboratory 
industrial relevant environment
• Initial AI procedures

• Model Training

• Data analytics (ingestion, transformation 
and exploration) in all use cases

• Metadata for self-X abilities
• Perceptors
• AI Methods for metadata
• Initial infrastructure (AM)

Activities & Progress

M25
 (of 36 Months)

TODAY
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• MS4 - 
Technology 
validation of 
project’s Self-
X AI data 
pipeline into 
industrial use 
cases

• Testing of self-X 
abilities of 
pipeline 
components

• Validation for 
Data in Motion 
and human 
support

MS4
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Focuses on optimising the use of scrap to 

produce high-quality steel products, 

while avoiding downstream surface quality 

problems and reducing process energy 

intensity. 

Steel use-case



Scrap mix optimization

• Optimal charge material mix

• Product quality 

• Costs

• Enhance the resilience and 
quality of raw steel production 
through Electric Arc Furnace 
(EAF) operations by detecting 
early deviations in steel 
composition and temperature 
between measured and 
predicted values.
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Focuses on the AI use  for the circularity of 

the asphalt value chain, the quality 

control of feedstock and of the final 

product and the overall sustainable 

performance of the process.

Asphalt use-case
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Focuses on predicting the optimal 

settings for the manufacturing process of 

chemicals and active pharmaceutical 

ingredients when dealing with solid or 

liquid suspensions.   

It will employ Machine Learning (ML) 

based control strategies while keeping 

human experts involved in the decision-

making loop. 

Pharmaceutical 

use-case



Pharma Use Case

• Electrochemical process

• Three in-line data sources:
• OCT, IR, power supply

• User-interface for process 
operator and data scientist

• Human-in-the-loop for critical 
decisions

• Autonomic manager acts are 
remote AI component

Human-in-
the-loopUser Interface

Remote AI



Pharma Use Case: Current status

Screenshot 
for AM 



Focuses on optimizing recycling 

processes from scrap, reducing the 

melting power on time, optimizing 

metal yield, and improving  liquid 

aluminium quality leading to a 

decreased rate of downstream quality 

rejections.

Aluminium 

use-case



Aluminium use case
• AI solution 

• Estimate the final chemical composition of aluminium mixtures 

• All scraps undergo an initial sampling to evaluate their chemical 
composition 

AI Data Pipeline

Data 

Ingestio

n

Data 
Transform

Data 

Exploratio

n

Data 
Generation 

(GAN)
Model 

Training

Real-world 
usage HITL

RAW 

DATA

Autonomic 
manager

User feedback + Process 

data 

APIs

Server



Aluminium use case



Aluminium use case



But there 

is more

Core Objectives



Position European 

industry as a leader in 

the digital transition

Improve the environmental 

sustainability of industrial 

production

Expected Impact



Enable circular manufacturing 
and re-manufacturing systems

Empower and improve the 

human position in the industrial 

production

Cutting

Technology

Expected Impact



Join us
www.s-x-aipi-project.eu

s-X-AIPI@cartif.es

s-X-AIPI

@S-X-AIPIPROJECT

WEBSITE

EMAIL

LINKEDIN

TWITTER

http://www.s-x-aipi-project.eu/
mailto:s-X-AIPI@cartif.es


Thank you!
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