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Cognitive Architectures for Advanced Simulation in iSteel
1. Introduction: What Are Cognitive Architectures?

Cognitive architectures are computational frameworks designed to model human-like
reasoning, decision-making, and learning processes. Unlike conventional algorithmic
systems, which typically follow predefined rules or optimization procedures, cognitive
architectures aim to reproduce the internal mechanisms underlying intelligent behavior.

At their core, cognitive architectures integrate:

e Perception (interpretation of the environment),
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* Memory systems (short-term and long-term knowledge),
» Decision-making mechanisms (rule-based or probabilistic),
 Learning capabilities (adaptation from experience).

Their purpose is not only to solve problems but to simulate how intelligent agents
behave under dynamic, uncertain, and context-dependent conditions.
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From a traditional engineering standpoint, we could say that they are the natural evolution
of control systems: we've moved from "controlling processes" to modeling decision-
makers. In other words, we don't just simulate the plant... we simulate the operator..



Cognitive architectures are theoretical and
computational frameworks that seek to model
the human mind to create intelligent artificial
agents capable of reasoning, learning, and
acting.

-  SOAR (State, Operator, And Result) is one of
the oldest and most established
architectures, focused on problem-solving
through rules, while

- CLEAR (Concise, Logical, Explicit, Adaptive,
Reflective) is a more recent approach focused
on integrating language models, knowledge
graphs, and supervision.
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Training Methodology
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UNIFIED ACCESS

iSteel Integration Platform

Training, simulation and Al-assisted knowledge support for iSteel-Expert

m European
Commission

Co-funded by the European Union — RFCS Programme

iSteel-Expert
Integration Platform

WP4 Education & Training A single entry point for simulation, knowledge, training and Al-assisted decision support.

Home Three complementary modules developed by SIM4Future, UNICL and UNIRIO.

Integrated access to the Process-Centered Simulator, the Operator-Centered Simulator, and the
knowledge and training module.

Open Simulation Hub Open Knowledge Hub

Process-Centered Simulator

Operator-Centered Simulator

Knowledge

Results

User session
Mercedes
mercedes (user)

Logout

Process-Centered Simulator
(SIM4Future)

3D process simulation environment
developed by Sim4Future (SIM4). This
module represents the process-cenired
simulation layer of the iSteel platform.

Operator-Centered Simulator
(UNICL)

Operator dashboard and plant-effects
simulation developed by Université
Catholique de Lille (UNICL).

1Steel Platform

Knowledge, Education & Training
(UNIRIO)

Knowledge base, training resources,
cognitive architecture material (SOAR /
CLEAR), interactive tests and Al-assisted
support tools developed by University of La
Rioja (UNIRIO).




iSteel-Expert
Integration Platform
WP4 Education & Training

Home
Process-Centered Simulator

Operator-Centered Simulator

Knowledge

Results

User session
Mercedes
mercedes (user)

Logout

S§IM4 MODULE

Process-Centered Simulator

SIM4Future Process Simulation Module

This section provides access to the process-centred simulation environment developed by Sim4Future (SIM4), together with its supporting

documentation and media resources.

Simulator access User manual (PDF)

Launch the Process-Centered Simulator from the current SIM4 Access the current PDF manual of the Process-Centered Simulator.
environment. At this stage, the simulator is treated as an external
module connected through the iSteel portal.

Open PDF manual
Note: the final access mode may be a controlled link, embedded view, or API-
based integration, depending on the deployment agreed with the partner.
Interactive manual Videos
This area will provide a more interactive and user-friendly version of the Access video demonstrations and guided usage material for the
simulator manual, including structured navigation, visual support and Process-Centered Simulator.

guided access to the main functions.

Open videos page

iSteel Platform

Technical integration note
The SIM4 process-centered simulator is currently deployed as a local Java backend provided by the SIM4Future partner.
In the current integration prototype, the iSteel portal provides a controlled launcher that starts the simulator and opens its local web interface.

In the final platform architecture, this module will be connected through a controlled external URL, embedded interface, or APl-based integration
depending on the deployment model agreed with the partner infrastructure.
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iSteel-Expert
Integration Platform
WP4 Education & Training

Home
Process-Centered Simulator

Operator-Centered Simulator

Knowledge

Results

User session
Mercedes
mercedes (user)

Logout

UNICL MODULE

Operator-Centered Simulator

Operator Simulation Module

This module corresponds to the operator-centred simulation environment developed by Université Catholique de Lille (UNICL).

Purpose Integration Status
Simulation of operator decisions, dashboard The simulator is launched locally through the Current version: simulator running correctly
monitoring and plant effects. iSteel portal using a controlled launcher that through the local portal integration.

starts Pitch pRTI and then opens the
exported EAF Factory Model runtime.

Resources

Access the operator-centered simulator and its supporting documentation.

Simulator running Open Operator Gateway Documentation Interactive documentation

Status: pRTI and simulator are running. Use the Operator Gateway button to access the integration page.

Note: the current AnyLogic exported frontend is locally executable, but remote rendering may be restricted by the AnyLogic runtime/export configuration. The gateway

provides a controlled access point and documents this technical limitation.

i5teel Platform



Operator-Centered Simulator

The Operator-Centered Simulator is running locally through an AnyLogic exported runtime.
The current AnyLogic frontend is available locally at:

http://127.0.0.1:23952

When accessed remotely through the iSteel platform, the current AnyLogic export may block or fail to render the frontend. This is a restriction of the AnyLogic exported frontend, not of the iSteel
integration platform.

For the project demonstration, the simulator can be shown locally, while the remote access limitation is kept visible as a documented technical restriction to be addressed with the simulator provider/
export configuration.
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UNIRIO MODULE

Knowledge, Education & Training

iSteeI-Expert University of La Rioja (UNIRIO) - Cognitive Training and Knowledge Module
Integration Platform
WP4 Education & Training Documents, procedures, training material and structured knowledge supporting the education and training activities of the iSteel platform.
Home
NotebookLM workspace Documents
Process-Centered Simulator .
NotebookLM Tutorial o Tests and training notes
Operator-Centered Simulator Open NotebookLM ' SF)AR and CLEAE explainers |
+ Milestone and deliverable support material
Knowledge The platform integrates an Al-assisted knowledge system based on
NotebookLM, which allows operators to query project documentation
interactively.
Results
User session
Mercedes Chatbot Interactive tests
mercedes (user)
Logout Chatbot manual Access the interactive training tests developed within the iSteel

education module.

Open Chatbot
Open the interactive tests Open Formation tests

i5teel Platform



@ iSteel-Expert Project Management Plan < Share i Settings i} @

Sources O  Chat ®E o Studio 0
+ Add sources it , | ,
Y B Customize Audio Overview Slide Deck
o
Q' Search the web for new sources - o] ; oG
Video Overview Mind Map
@ Web v Q Fast Research v >
. . c @
. et o ISteel-Expert Project Management Plan - sy @
35 sources - Jan 29, 2026
Attachment_0-1.pdf v N i ;
Quiz Infographic
Attachment_0-10.pdf v These documents outline the administrative and operational framework for iSteel-Expert, a B
project funded by the Research Fund for Coal and Steel to improve steelmaking through Data Table ?
Attachment_0-11.pdf v

virtual expert systems. The first source establishes ethical and legal guidelines, covering
essential topics such as research integrity, compliance with the Artificial Intelligence
Act, and the protection of personal data. The second source serves as a Data
Management Plan, detailing how information collected from sensors and simulations will
be stored and processed. It emphasizes the use of Zenodo and TENOVA cloud to ensure
Attachment_0-14.pdf v that research outputs remain findable, acc. v ble, interoperable, and reusable.
Together, these materials provide a roadmap for managing intellectual property,

Attachment_0-12.pdf v

iSteel-Expert Quiz

35 sources - 13h ago

Attachment_0-13.pdf v

.|||.* Primo operatore EAF tra dati e...
Deep Dive - 35 sources - 18d ago

p

Attachment_0-15.pdf v

Start typing... 35
art typing sources =) cuida oo X
Attachment_0-16.pdf v Brief - 35 50

NotebookLM can be inaccurate; please double check its responses.

=i



iSteel Assistant
Ask about modules, documents, or training resources.

51 Chatbot
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TRAINING TEST

ST Sample Knowledge Test

Integration Platform This sample test demonstrates user-based result storage in the iSteel platform.
WP4 Education & Training

Home 1. Which module corresponds to the process-centred simulator?
) UNIRIO

Process-Centered Simulator _ SIM4Future
) UNICL

Operator-Centered Simulator

2. Which module corresponds to the operator-centred simulator?

Knowledge ) UNICL
' SIM4Future
Results ) NotebookLM

) 3. What does the knowledge module include?
User session

Mercedes ) Only videos
mercedes (user) _ Documents, training materials and support tools
Logout ) Only the EAF simulator

4. The platform identifies the current user and can store training results.

) True
) False

iSteel Platform
_ Apache

) Pitch pRTI
* PostgreSQL



iSteel-Expert
Integration Platform
WP4 Education & Training

Home
Process-Centered Simulator

Operator-Centered Simulator

Knowledge

Results

User session
Mercedes
mercedes (user)

Logout

TRAINING TEST

Sample Knowledge -

This sample test demonstrates user-based result stora

1. Which module corresponds to the process-ce

) UNIRIO
_ SIM4Future
) UNICL

2. Which module corresponds to the operator-c«
) UNICL

_ SIM4Future

) NotebookLM

3. What does the knowledge module include?

) Only videos
_ Documents, training materials and support tools
) Only the EAF simulator

4. The platform identifies the current user and ¢
) True
_ False

iSteel Platform
Apache

) Pitch pRTI
_ PostgreSQL

rmation Tests




Preliminary Results

Improved Better
knowledge understanding
access of decisions




Expected Benefits

(\ﬁ
<M
50)
Faster Reduced Improved Knowledge
onboarding errors safety transfer




Conclusions

Complement
to simulation
systems

Integration of
Al and
cognition

Human-centric
training
approach




e Question N

Thank You

‘.J"bamz}gg oaﬁ



e Questions?

Thank You

| ’*.J"’sangg oarlsp



siderweb

FORUM
s N

9

2026 - Milan, Italy

A Cognitive and Al-Based Training Fra
for Electric Arc Furnace Workforce Developm

Emilio Jimenez, University of La Rioja (Spain)

ASSOCIAZIONE o [
0o
@ ITALIANA DI SlderW@[@
METALLURGIA THE ITALIAN STEEL COMMUNITY



	Número de diapositiva 1
	A Cognitive and AI-Based Training Framework
for Electric Arc Furnace Workforce Development
	Digital Transformation in EAF Steelmaking
	The Training Challenge
	Limitations of Current Training Systems
	Proposed Approach
	From Process-Centric to Human-Centric Training
	Overall Training Architecture
	System Components
	Cognitive Agents (CLEAR Architecture)
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Training Methodology
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Integration with Industrial Platforms
	Preliminary Results
	Expected Benefits
	Conclusions
	Thank You
	Thank You
	Número de diapositiva 32

