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1. Introduction

Complex systems and their various characteristics have been widely considered in eco-
nomic and industrial systems. With the growth of studies in the field of artificial intelligence
(AI), traditional methods that relied on prior knowledge and experiences cannot satisfy the
accuracy and speed requirements of current complex systems in diversified environments.

Due to the increasing popularity of big data and AI technologies, these have become
crucial types of monitoring data in fields such as finance, industry, and medicine. People
can predict future trends, monitor irregularities, and categorize collected data by analyz-
ing raw data from complex networks. For instance, according to Corceiro et al. [1], new
developments have been studied in deep learning models and approaches to identify
and categorize weeds, in order to enhance crops’ sustainability. Although many complex
systems cannot be directly observed, their internal relations and optimization can be con-
structed by analyzing the relevant data, which is crucial for controlling the corresponding
complex systems. Thus, the processing and optimization of complex systems from big data
has become a prominent and challenging issue.

Learning is the most fundamental property of any intelligent system, and machine
learning (ML) is emerging as one of the most profound research areas in AI, which focuses
on acquiring, transferring, regenerating, and utilizing potential information from complex
systems. However, ML faces challenges when analyzing systems with strong uncertainty,
randomness, redundancy, or imperfect characteristic information. In this context, Alves
et al. [2] underline that human centricity should strengthen human beings and industrial
operators to enhance their proficiencies and merits in collaborating or cooperating with
digital devices. Focusing on ML as the critical problem in processing and optimization, this
dissertation systematically discusses important and unsolved topics, including intelligent
processing, system identification and optimization, malware detection and classification,
intelligent modeling algorithms, etc.

Considering the data-driven capabilities and assisted-intelligent processing for com-
plex systems, ML could revolutionize various applications and industries, which is crucial
in AI-driven systems. The ultimate objective of such assistance is to execute an environ-
mentally friendly procedure, prosperously yielding economic and health benefits.

The current Special Issue on “Machine-Learning-Assisted Intelligent Processing and
Optimization for Complex Systems” (https://www.mdpi.com/journal/processes/special_
issues/Machine_Learning_Intelligent, accessed on 20 May 2023) compiles new research by
prominent scholars in the fields of modeling, ML, intelligent processing, and optimization
of some relevant complex systems. Therefore, it provides innovative and illustrative
examples, potential applications, and possible solutions to enhance the mentioned systems.
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2. Intelligent Processing of Complex System

Some articles utilize ML approaches to solve practical problems from complex systems.
Yin et al. [3] proposed a novel framework to effectively extract industrial safety knowledge,
which summarizes the knowledge concept entities of machine and model description
languages by combining the asset management shell. Dai et al. [4] presented a task-
offloading and resource-allocating technique in multidomain cooperation (TARMC) for
the industrial Internet of Things (IIoT) in response to the non-uniform distribution of task
allocation between different cluster domain networks and the stability of conventional
industrial wireless network architecture. The results indicate the superior performance of
the Gaussian process technique, due to its lower error bandwidth.

In order to locate the source of gas leaks in several engineering areas, Ishigami et al. [5]
investigated the practical applicability of adopting a convolutional neural network (CNN)
to predict the location of gas leaks based on captured infrared images. The study found that
a single learner trained with a sufficient number of images achieved an inference precision
higher than 85%. Considering the problem of fault diagnosis accuracy, Liu et al. [6]
integrated adaptive multi-threshold segmentation with a subdomain adaptation to propose
a deep transfer fault diagnosis technique, exhibiting a higher diagnostic accuracy than and
superiority to other diagnostic methods. ML methods were proposed to assess flexural
strength by Li et al. [7]. Compared to other methods, the results illustrated the lower error
bandwidth of the Gaussian process technique, which results in superior performance.

The striped rice stem borer (SRSB), Chilo suppressalis, has significantly alleviated
the yield and quality of rice in China. Proper and precise forecasting of the rice pest
population may assist in determining a pest control approach. Tan et al. [8] utilized weather
parameters and time series of relevant pests to apply multiple linear regression (MLR),
gradient boosting decision tree (GBDT), and deep auto-regressive (DeepAR) models to
dynamically predict the SRSB population incidence within the crop season from 2000
to 2020 in the Hunan Province, China, and the results can achieve the most accurate
dynamic forecasting.

3. Controlling of Complex Systems

Additionally, another article demonstrates the combination of ML methods and control
strategies from the perspective of intelligent control. Hydraulic fracturing is crucial to
improve oil and gas production. Nevertheless, traditional approaches cannot directly
control the nozzle diameter, leading to ‘sand production’ in the flowback fluid, thus
influencing the hydraulic fracturing application. The nozzle should be appropriately
adjusted to prevent ‘sand production’ in the flowback fluid. A new augmented residual
deep learning (DL) neural network (AU-RES) was presented by Sharma et al. [9] in order to
detect the features of multiple one-dimensional time series signals and efficiently forecast
the nozzle diameter.

4. Optimization of Complex Systems

Many studies verify particular processes to enhance the efficiency of particular models
by extracting more information from specific environments. With the growth of Internet
cloud technology, the data scale is extending. Conventional processing approaches cannot
solve the problem of data extraction from big data. Thus, ML-assisted intelligent processing
should be employed for extracting data to solve optimization problems in complex systems.
The relevant works will be presented in the following.

Hong et al. [10] presented the discrete artificial bee colony cache strategy of UENs
(DABCCSU). The simulations indicated that the precision of DABCCSU in content pop-
ularity forecasting exceeded 90%, attaining an excellent forecasting impact. Text data is
essential data that immediately describes semantic data. Therefore, Yang et al. [11] demon-
strated that topic-modeling- and transfer-learning-based text vectorization (TTTV) obtain
superior outcomes when computing the similarity of texts with a similar topic, indicating
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that it can more precisely distinguish whether the two particular texts’ contents belong to a
similar topic.

The drop effect on a dry substrate can be observed in natural and industrial pro-
cesses. In contrast to the conventional method through scaling rules and analytical models,
Tembely et al. [12] proposed a data-driven technique to estimate the maximum spreading
parameter via supervised ML approaches. This research facilitates the establishment of a
general model to adjust the droplet effect, which can optimize various industrial systems.

Moreover, one article deals with the relationship between COVID-19 risk and the
rate of wearing masks in public places. The prevalence of COVID-19 worldwide has
resulted in a universal safety disaster associated with economic outcomes. As per the
World Health Organization (WHO), the mentioned destructive crisis can be alleviated by
utilizing facemasks in public locations. Nevertheless, COVID-19 can be prevented only by
proper nose and mouth coverage. An automatic mask-wearing system is required for these
situations, in accordance with the work of Waziry et al. [13], whose experimental work
indicated the superiority of InceptionV3 and EfficientNetB2 to other approaches, achieving
a total precision of about 98.40%.

Regarding the economic effects of complex systems with ML assistance, optimization
approaches have been utilized to enhance production flows, cold storage management, and
fruit center distribution. Proença et al. [14] optimized the production rules and management
logistics to improve productivity, energy efficiency, human resources distribution, and food
quality, while alleviating food waste.

5. Conclusions

We believe that the articles in this Special Issue reveal several advantages in intelligent
processing and optimization for complex systems based on ML assistance. Expertise in ML,
as well as numerical analysis and applications of complex networks, should be demanded
for in pursuing research in this field. We hope that this issue promotes integration among
different communities, as artificial intelligence becomes increasingly indispensable.

Finally, we sincerely thank all the authors, editorial staff, and reviewers for their
enthusiastic effort and valuable contributions to this Special Issue.
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