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Moving from ‘black box’ to ‘glass box’ 
Artificial Intelligence in Manufacturing

The implementation of Artificial Intelligence 
(AI) in the manufacturing domain enables 
higher production efficiency, outstanding 
performance, and safer operations, leveraging 
powerful tools such as deep learning and 
reinforcement learning techniques. XMANAI 
will provide an AI platform powered with 
explainability focusing on four industrial 
cases: “Product Demand Planning”, 
“Production Optimization”, “Product/Process 
Quality Optimization” and “Smart Semi-
autonomous Hybrid Measurement Planning”. 
XMANAI is helping the manufacturing value 
chain to shift towards the amplifying AI era 
and take better decisions, by coupling (hybrid 
and graph) AI models that are explainable to 
a “human-in-the-loop” and produce value-
based explanations.
 
Our article https://ai4manufacturing.eu/xai-
in-manufacturing/ provides a glimpse on our 
is our industrial pilots view on the benefits of 
the XMANAI approach.

XAI in Manufacturing

Hybrid ML Explainability

Performance optimization is normally 
assigned to black-box AI components, 
whereas transparent models or components 
can be interpreted through design without 
the need for explanatory tools such as 
decision trees or linear models.
They can either optimize the explanations 
or influence the complex model’s training by 
transferring prior domain knowledge. This 
path holds interesting families of solutions 
to XAI applications, where accuracy of 
predictions as much as understanding of 
model behavior are of the essence and need 
to be collectively addressed from scratch, in 
a self-consistent manner. Hybrid algorithms 
are models made from traditional Machine 
or Deep Learning black box algorithms and 

include an explanation layer using various explanation tools.  The post-hoc techniques 
relate to a second method that is used to explain decisions taken by a black box model 
earlier. To categorize the different explanation tools, the taxonomy presented is be 
combined with the black box models.
 
Read more on Deliverable 1.1: State of the Art Review in XMANAI Research Domains 
https://ai4manufacturing.eu/



The big news brought to the XMANAI project is the construction 
of flexible, eXplainable AI (XAI) solutions to specific 
manufacturing problems formed by algorithms, comprised of 
“black-box” models equipped with additional interpretability 
layers. A draft selection of Hybrid XAI models, able to address 
concrete manufacturing use cases, will populate the XMANAI 
Models Catalogue as an integral part of the XMANAI platform. 
Selecting the Hybrid and Graph ML templates to populate the 
XMANAI Basic Algorithms Draft Catalog is a two-step process. 
The first step involves a primary model (ML/DL,Graphic ML/
DL), which is considered adequate to address the problems 
identified by the adoption of these models by the technical 
partners. This phase is based on the experience of the partners 
and the suitability of the algorithms to solve concrete problems. 
In the next step, each primary model is linked to an explanatory 
component which makes it possible to find interpretable 
solutions to these problems and enable better decisions by 
the involved stakeholders. The efficiency and scalability of the 
selected primary models will be assessed in practice during the 
piloting phase in realistic industrial demonstrator environments.

The Draft Catalogue (reported in XMANAI D4.1 includes 
48 Hybrid ML models and 25 Graph ML Models. They 
are supplemented by 15 explainability tools that help 
interpret the models’ predictions.
Building this draft catalogue was proposed in response to 
the problems presented by each demonstrator and the 
information provided in the primary models and their 
corresponding explanation components is translated into 
model cards as exemplified next.
Read more about this in: https://ai4manufacturing.eu/
the-draft-catalogue-of-xmanai-xai-models/ and also in 
our deliverable 4.1: Draft Catalogue of XMANAI AI and 
Graph Machine Learning Models

Draft Catalogue of XMANAI AI and Graph 
Machine Learning Models
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XMANAI on Digital Transformation Summit
Read more https://summit.digit-madeira.pt/

The last General Assembly of XMANAI´s Project was in 
Limassol, hosted by Suite 5.

XMANAI participated in the Digital Transformation Summit, which 
brought together several professionals in the field of technological 
innovation, in Madeira. There, some partners take part in the 
discussions about the Data-Centric and Smart Manufacturing 
session, were presented the project.
See more here: https://www.youtube.com/watch?v=Ag2lLa2xFD8

There each partner showed the developments of the project 
and what it will be the next steps. From a technical point 
of view, it was agreed that it´s critical to have the platform 
launched for the first time by M30, at the end of the 1st 
iteration. The use cases must define what are the inputs and 
outputs for the platform integration. It also suggested creating 
a sample pipeline to test run. The next General Assembly will 
take place in Portugal, organized by Knowledgebiz.

The purpose of the project is to supply a catalogue 
of “glass box” of hybrid and graphic AI models. To 
achieve this, XMANAI has developed tools, through the 
Explainable AI Platform, to solve concrete manufacturing 
problems. See more here: https://www.youtube.com/
watch?v=YbrwkZpIeIk


