
Wine Quality Assessment under the Eindhoven Classification Method 

Ana Pereira, Ana Crespo, Ana Fernandes Inês Aranha 
Departamento de Química, Escola de Ciências e Herdade do Esporão 

Tecnologia, Universidade de Évora, Évora, Portugal Reguengos de Monsaraz, Portugal 
{anafcmpereira; anacfcrespo; anavilafernandes}@gmail.com ines.aranha@esporao.com 

Margarida Figueiredo Jorge Ribeiro 
Departamento de Química,  Escola Superior de Tecnologia e Gestão, 

Escola de Ciências e Tecnologia ARC4DigiT � Applied Research Center for 
Centro de Investigação em Educação e Psicologia Digital Transformation 

Universidade de Évora, Évora, Portugal Instituto Politécnico de Viana do Castelo, Portugal 
mtf@uevora.pt jribeiro@estg.ipvc.pt 

Humberto Chaves José Neves 
Escola Superior Agrária de Beja Centro ALGORITMI 

Instituto Politécnico de Beja Universidade do Minho 
Beja, Portugal Braga, Portugal 
hc@ipbeja.pt jneves@uminho.pt 

Henrique Vicente 
Departamento de Química, Escola de Ciências e Tecnologia, 

Centro de Química de Évora, Universidade de Évora, Évora, Portugal 
Centro ALGORITMI, Universidade do Minho, Braga, Portugal 

hvicente@uevora.pt 

KEYWORDS 

Eindhoven Classification Method, Logic Programming, 
Knowledge Representation and Reasoning, Entropy, 
Wine Quality. 

ABSTRACT 

The identification, classification and recording of events 
leading to deterioration of wine quality is essential for 
developing appropriate strategies to avoid them. This 
work introduces an adverse event reporting and learning 
system that can help preventing hazards and ensure the 
quality of the wines. The Eindhoven Classification 

Method (ECM) has been extended and adapted to the in-
cidents of the wine industry. Logic Programming (LP) 
was used for Knowledge Representation and Reasoning 
(KRR) in order to model the universe of discourse, even 
in the presence of incomplete data, information or 
knowledge. On the other hand, the evolutionary process 
of the body of knowledge is to be understood as a process 
of energy devaluation, enabling the automatic extraction 
of knowledge and the generation of reports to identify the 
most relevant causes of errors that can lead to a poor wine 
quality. In addition, the answers to the problem are object 
of formal evidence through theorem proving. 

INTRODUCTION 

   The wine industry may use the philosophy of lean 
thinking to minimize and eliminate waste and errors in 
order to create value (Chong-Fong 2015, George 2003). 
In order to accomplish these goals, its critical functions 

should be monitored, with a focus on the quality of the 
final product. Indeed, the wine sector is very complex and 
diverse, requiring a variety of operations, people, pro-
cesses, equipment and structures in which a variety of ad-
verse events may occur. Undeniably, an unwanted event 
may be described as a failure to perform a specific action 
or to use a wrong plan to attain a particular goal. The most 
efficient strategy to prevent adverse events is recognizing 
their causes. Such causes may be related to practical 
problems, human relationships, company policies, action 
plans, products, strategies or leadership. 

   People continue learning from their own mistakes and 
not from their successes. However, they do not like to 
share their errors or what they have learned with them. 
As a result, similar blunders may occur repeatedly and 
wine quality may be affected by avoidable faults. Some 
studies argue that reporting can be an achievable solution 
to this problem (Mushtaq et al 2018, van der Schaaf 1995, 
Vicente et al 2015, World Alliance for Patient Safety 
2005), where the basic idea is based on an experience-
based learning process. It must be stressed, however, that 
registering errors is not enough to guarantee the wine`s 
quality. In fact, collecting data is not enough to improve 
the practice. 

   To make the difference, it is important to conduct the 
technical review of the data in order to identify trends and 
patterns (Mushtaq et al 2018, Vicente et al. 2015), where 
the combination of reporting systems and machine learn-
ing methods for problem solving may be an answer to the 
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