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The term soft computing is used in reference to a 
family of preexisting techniques, namely fuzzy logic, 
probabilistic reasoning, evolutionary computation, 
neuro-computing, and so on. Taking profit from the 
main advantages of each individual technique, they 
can work in a cooperative way to solve lots of complex 
real-world problems: those for which more 
conventional methods have not yielded low cost, 
analytic, and complete solutions. Earlier 
computational approaches could model and precisely 
analyze only relatively simple systems. However, 
more complex systems arising in biology, health, 
economy, digital world, and similar fields, often 
remained intractable to conventional mathematical 
and analytical methods. Therefore, the advances in 
soft computing techniques play an important role in 
analyzing and modeling more complex systems. Soft 
computing deals with imprecision, uncertainty, partial 
truth, and approximation to achieve computability, 
robustness, and low solution cost, which can better 
deal with large-scale, fast, and unstructured changes 
that occur as part of the digital world. 

This minitrack aims to attract researchers with an 
interest in the research area described above. 
Specifically, not only contributions on theoretical 
innovations are welcome, but also those describing 
different problem-solving benefits by using soft 
computing-based methodologies in the fields of digital 
world, digital coaching, digital health, digital 
economy, and cognitive computing. We are interested 
in the contributions where the applied/defined 
methodologies used are either analysis- or systems-
oriented. They may have an experimental or empirical 
focus. Innovative studies are favored, which combine 
innovative theoretical results with a careful empirical 
verification, or good empirical problem solving, 
planning or decision making with innovative theory 
building. A common denominator for all studies is the 
building and use of soft computing-based models. 

The first paper of this minitrack, “Circuit Testing 
Based on Fuzzy Sampling with BDD Bases”, proposes 
a novel way of using a base of binary decision 
diagrams to perform random sampling over 
translations of integrated circuits to Boolean logic with 

the aim of applying fuzzy testing techniques. A 
collection of 14 circuits from the ISCAS’89 
conference have been translated to Boolean logic to be 
used as benchmark. The results conclude that the 
proposed approach is the best among the evaluated 
options in terms of performance and scalability. 

The second paper of this minitrack, “Fast 
Generation of Heterogeneous Mental Models from 
Longitudinal Data by Combining Genetic Algorithms 
and Fuzzy Cognitive Maps”, uses a state-of-the-art 
evolutionary algorithm (Covariance Matrix 
Adaptation Evolution Strategy, CMA-ES) to create 
individual Fuzzy Cognitive Maps by leveraging the 
growing availability of longitudinal data. The authors 
demonstrate on a real-world case study that their 
solution is both accurate and fast to compute. The 
experiments carried out on synthetic data also show 
that the proposed approach can scale to many 
measurements, but it cannot currently be applied to 
highly noisy datasets. 

The third paper of this minitrack, “A Granular-
Based Approach to Address Multiplicative 
Consistency of Reciprocal Preference Relations in 
Decision-Making”, introduces a new granular-based 
approach to deal with consistency, concretely 
multiplicative consistency, of reciprocal preference 
relations in decision-making. Firstly, the authors 
present a process of an optimal distribution of 
information granularity maximizing the consistency of 
the reciprocal preference relation. Secondly, based on 
it, the authors develop an interactive procedure for 
multiplicative consistency improvement with the 
implication of the decision maker. Several numerical 
examples are conducted to validate the effectiveness 
of this granular-based approach. 

The fourth paper of this minitrack, “A Hybrid Job 
Scheduling Approach for Cloud Computing 
Environments: On the Usage of Heuristic and 
Metaheuristic Methods”, presents a hybrid task 
scheduling approach which combines genetic 
algorithm with several generic scheduling heuristics 
for achieving better optimization potential and 
adaptability in processing large-scale workloads. This 
approach aims to optimize the performance metrics 
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namely makespan, average flow time, throughput, and 
average waiting time. The approach is modelled in 
CloudSimPlus framework, and the experimental 
results indicate that the proposed hybrid approach 
consistently outperforms the individual heuristics in 
terms of the stated metrics irrespective of the workload 
scale. It is also observed that the optimization potential 
tends to increase as the workload scale becomes 
heavier and using flow time as the objective function 
produces complementary effects on the other metrics. 

Finally, the fifth paper of this minitrack, 
“FuzzyIoT - Platform for Descriptive Analysis of 
Sensor Data Streams”, develops a software tool called 
FuzzyIoT for the descriptive analysis of sensor data 
streams through fuzzy protoforms. This software 
generates linguistic descriptions via the definition of 
ad hoc protoforms of data exported by different file of 
sensor data through the previous definition of a set of 
protoforms. A case study focusing on body 
temperature is illustrated to show the usefulness of the 
tool, highlighting the main alignment of the 
sustainable development goals (SDGs) with this case 
study. 
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