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An innovative Al
data pipeline

with autonomic computing capabilities
(self-X Al and autonomic manager)

Al applications continually
updated (self-improving
abilities) by integrating data
with reduced human
intervention.

Autonomic Manager
supporting human in the
loop roles.
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Self-X Al represents the fusion of Al as
the intelligent processing system and
an Autonomic Manager (proposed by
IBM), based on the MAPE-K model.




edge technology
L7

This model encompasses
a continuous cycle of
Monitoring, Analysing,
Planning, and Execution —
flow based on the
Knowledge of the Al
system under control.

_) 7 | Managed self-X Al
L § component
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Outcomes: Al data pipeline and AM

Autonomic Manager Human in the loop
l\IJl A
Rule-based Engine [ V7 ¢H;
data scientist
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Outcomes: Autonomic Manager (AM)
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Outcomes: HITL involvement scenarios

User Roles

Manager users:

L 1 General Manager
(can act everywhere)
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Activities & Progress

#VIS1 - Definitions of the
requirements of basic
methodology and architecture for

Requirements

E: Cﬁéﬁ?m self-X Al solutions
S m $  Agreement on the definition and
g % implementation of the Al-data pipeline
blocks
e Stakeholders
,H; » self-X abilities and capabilities
* Architecture
e Integration

M25 g

(of 36 Months)
TODAY




Activities & Progress

n 8\1S3 - Initial version of the self-X Al
solutions involving human

Requirements collaboration and validation of the
"'e| = (%) autonomic and self-X technology for
— 3 $ () individual Al modules in laboratory
= $ industrial relevant environment
2 CQ? « Initial Al procedures

*  Model Training

& e Data analytics (ingestion, transformation
‘H‘ and exploration) in all use cases

e Metadata for self-X abilities
Stage-1 m
M25 *

* Perceptors
(of 36 Months)
TODAY

Al Methods for metadata
Initial infrastructure (AM)
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LTTQ steel use-case
=\ = ==Foeuses on optimising the use of scrap to

~ . produce high-quality steel products,

~ == while avoiding downstream surface quality
problems and reducing process energy
Intensity.
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| optimal scrap mix
Show |‘I0—V| entries Search:
Scrap type Scrap weight [t]
Scrap 60.00
Scrap 530
Scrap_5 36.42
Scrap_9 40.00

Previous | 1 | Next

Showing 1to 4 of 4 en

| Scrap Distribution

Show| 10 V| entries

Info

Environmental impact

Selected scrap consumption

Status

Total costs

Total scrap consumption

Showing 1to 5 of 5 entries

| Predicted compasition

Show| 10 v| entries

Values

Seart

Predicted element

Element

Al
As
B
Bi
c
Ca
Cr
Cu
Mn
Mo

Showing 1to 10 of 25 entries

0.437
0.005
0.000
0.000
0.060
0.003
0.041
0.207
0.071
0.017

concentration [%]

Previous | 1 |

Coming soon!
141.72
Optimal
15992.93
141.718668

Previous | 1

Maximum element
concentration [%]

| Next

1.000
1.000
1.000
1.000
0.350
1.000
0100
0.300
1.080
1.000

2




= Scrap Composition

Il Heatnumber Npcol

@ Flows

Scrap composition

Data Upload

¥ Train_models_table
a AM User Interface
@ Addmenu
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B3 Business

QO Heatnumber 231780~

205863 Total weight

Value  Percent

Average scrap composition same steel grade

= Recorte 51200 37% Recorte
-04 29300 21% = R_CrNiMo
- NI 17300 13% - 04
- PAQLC 12100 9% - Forja
RC 12100 9% - N1
- PAQLA moo 8% - PAQLC
Viruta 4900 4% RC
= Arabio 0 0% - PADLA
= Bobinas 0 0% = R_CrMo
- Escarpa 0 0 - Oxicorte
== Estanado 0 23 Viruta
0 = Escapa

= MetaData
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Steekgrade 40MnB5

Value  Percent
58307 41%
51975 37%
12887 9%
705 5%
3369 %
226 2%
7 1%
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495 %
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137 %
13% (123
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ohalt use-case

es on the Al use for the circularity of
sphalt value chain, the quality

| of feedstock and of the final

t and the overall sustainable

mance of the process.




s-X-AlPI

Asphalt Mix Anomalies: unsupervised detection &

s-X-AIPI

labelling
pm— : =l

LEGEND: Anomaly labeled as NO anomaly Ancmaly labeled as YES anomaly

shnw‘ 1w v |entrias Saarch:| |
Initial Date Final Date Asphalt Mix Desing Setpoint weight of the mix real(Kg) Weight of the mix real(Kg)
2024-03-07 07:45:26 2024-03-07 07:4%:44 AD12CR R20 22284 22209.9

Showing 1 to 1 of L entries Previous Hext

shnw‘ 1w v |entrias Saarch:| |
Setpoint Real Difference (Setpoint-Real)
Dry 13 13 0
Wet 28 25 3
Total 41 38 3

Showing 1to 3 of 3 entries Previous Hext

What is its cause?




S. Pl Dashboards
Filters
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maceutical
use-case

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.

AIPI



Power supply Online FT-IR

7

Pharma Use Case

Inline OCT

* Electrochemical process

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

e User-interface for process
operator and data scientist

Human-in-
User Interface the-loop

|

:_J .I, L: Remote Al EE

* Human-in-the-loop for critical
decisions
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Aluminium
use-case

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

Al solution
* Estimate the final chemical composition of aluminium mixtures

 All scraps undergo an initial sampling to evaluate their chemical
composition

¥
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Chemical Analysis Predictor

7308 1 A1 95% v Add Product

Find Product
ALLOY NAME
1 7308 Al 95% - - <20 - <10 <05 <05 - - <15
Find Materiat 1058 BEBEDERO! v
Code: 1002 Nome: |GGG CQuantty(kgh 100 | Yield: 616%
Code: 1058 Name: (NN Quantitykg): (150 | Yield: 9468%

' -~ '
89.394% 0201% 7.167% 0.012% 0.235% 0.026% 0.003%
o e a8 o o
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

© 2023 AIMEN Technology Centre

0.052%

ZN

ALA
940<

COMMENTS
Zn+Pb+Sn<1

Price: 0036 €kg Composition: Al 87.18% | Ca: 0% | Cr. 0% | Cu: 1.39% | Fe: 0.76% | Mg: 0.03

Price: 1.121€kg Composition: Al 95648% | Ca: 0% | Cr: 0% | Cu: 0.132% | Fe: 0.16% | Mc
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Aluminium use case

Find Product

TSZT1MAIN% v Select Product

ALLOY NAME

PRODUCT_CODE

Recipe Generation

ALA COMMENTS

Al 90%

1" 7821

Product amount (Kg). 150
Recipe 1
Code: 1093 Name:
Code: 1305 Name:
Code: 1321 Name:

Code: 3001

Al: 919 % Fe:07 %

Precio: 27.2 A€

Recipe 2

Precio: 16.1 A€ Al: 918 % Fe:12%

Recipe 3

Al:912% Fe:08%

Precio: 39.0 A€

<15 |- - <10 <04 - <04 <40 - <04
Quantity: 136.1 kg Price: 0.2 €/kg |-
Quantity: 49.9 kg. Price: /4. Okgvg_‘
Quantity: 416 kg. Price: A €/kg
A €/ka i
il »
$k22% Mg: 0% Mn: 0.3 % Cu:28%
8i:25% Mg: 0% Mn: 02 % Cu:13%
Sit16% Mg:0.1% Mn: 0.2 % Cu:27%

© 2023 AIMEN Technology Centre

<30 | 893¢

Scraps

Chemistry

Price

Ni: 0 %

Ni: 0 %

Ni: 0%

Ni+Ti+Pb< 10

0%
T:0%

X® o |
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But there
IS more




Position European Improve the environmental
Industry as a leader In sustainability of industrial
the digital transition production
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Expec

Enable circular manufacturing Empower and improve the
and re-manufacturing systems human position in the industrial
production

AIPI



m LINKEDIN

X TWITTER

WWW.S-X-aipi-project.eu

s-X-AlPl@cartif.es

s-X-AlPI

@S-X-AIPIPROJECT


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

Co-funded by
the European Union
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