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1. Introduction

In a rapidly evolving technological landscape, the integration of sensing and decision-making is increasingly
critical to the development and deployment of next-generation technologies, which have a significant economic
impact. These technologies, which can be applied to a wide range of smart systems and applications that aim to
assist users in a non-intrusive way, such as intelligent environments [8], smart cities [14], Industry 4.0 [19], and
advanced healthcare systems [6,13,21], are transforming how we live, work, and interact with the world around us.
The aim of this thematic issue is to explore the current advancements in these fields and highlight their implications
for both technology and society.

Sensing technology has advanced significantly in recent years, enabling the collection and preprocessing of large
volumes of data in real time. This capability is essential for the development of intelligent environments that rely
on diverse sensor types, including cameras, microphones, and biometric sensors, to monitor and interact with their
surroundings. For example, wearable devices and mobile sensors are being increasingly used in enhanced living
environments and healthcare applications to improve safety and efficiency [1,3,7,11,14,18,23]. The ability to process
sensor data in real-time not only enhances the functionality of these systems but also opens up new opportunities
for personalization and adaptability in various application domains [8,9,24].

Decision-making processes in intelligent environments have also become more sophisticated, leveraging ad-
vanced methods from artificial intelligence (AI), such as machine learning and deep learning. These methods allow
systems to analyze complex datasets, identify patterns, and make informed decisions autonomously. The integration
of AI in decision-making not only improves the accuracy of these systems but also enables them to learn and adapt
over time, thereby enhancing their effectiveness in dynamic environments [4,20]. Recent studies have demonstrated
the potential of AI-driven decision-making to optimize energy consumption and manage resources more efficiently
in urban environments and industrial applications [2,17,22].

Furthermore, the economic impact of next-generation technologies cannot be understated. These technologies
are reshaping industries and creating new economic opportunities by driving productivity and fostering innovation.
For instance, the deployment of smart systems in manufacturing and logistics has been shown to reduce operational
costs and enhance competitiveness [6,10,15]. Additionally, there is a growing recognition of the role of intelligent
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environments in promoting sustainable development by optimizing energy usage and reducing waste, which has
significant economic and environmental benefits [5,12,16].

This thematic issue aims to bring together interdisciplinary perspectives on these pivotal topics, showcasing the
latest research and innovations in sensing, decision-making, and economic impact as they relate to next-generation
technologies. Through a collection of diverse contributions, we hope to provide a comprehensive overview of how
these technologies are shaping the future of intelligent environments and driving societal transformation.

2. Contents of this issue

This thematic issue comprises the following five articles, each contributing unique insights into the applications
of intelligent technologies across various domains, highlighting their potential to enhance efficiency, reduce costs,
and optimize resource management.

The article “Sensor event sequence prediction for proactive smart home: A GPT2-based autoregressive
language model approach” by N. Takeda, R. Legaspi, Y. Nishimura, K. Ikeda, A. Minamikawa, T. Plötz, and S.
Chernova introduces a framework for predicting Sensor Event Sequences (SES) within smart homes. This frame-
work aims to detect incomplete activities and provide timely assistance to users. The prediction process begins
with recognizing an Ongoing Activity (OA) and subsequently forecasting future SES based on the recognized OA.
This prediction aids in recognizing Activities of Daily Living (ADL), enabling smart homes to respond appropri-
ately, such as turning off appliances, moving objects, or adjusting lighting. By employing an autoregressive model
(specifically GPT-2), the authors demonstrate that this approach outperforms other prediction models, significantly
enhancing the proactive assistance capabilities of smart homes.

In the paper “Adaptive fuzzy-based node communication performance prediction with hybrid heuristic
Cluster Head selection framework in WSN using enhanced K-means clustering mechanism”, A. Ayyappan, R.
Arunachalam, and M. L. Kumar present an optimization-based Cluster Head (CH) selection mechanism for Wire-
less Sensor Networks (WSNs). This mechanism, called Hybrid Position of Heap and African Buffalo Optimization
(HP-HABO), integrates an adaptive fuzzy logic-based communication performance prediction strategy to enhance
communication among sensor nodes. The optimization process combines existing algorithms, including Heap-based
Optimizer (HO) and African Buffalo Optimization (ABO), to fine-tune the fuzzy network parameters. Furthermore,
this approach is coupled with an Optimal K-Means Clustering (OKMC) method for effective node clustering. The
performance of the proposed approach was evaluated using various metrics, demonstrating that it outperforms tra-
ditional techniques in enhancing network communication.

The article “Fuzzy automatic control of the irrigation process for the IoT-based smart farming systems” by
Y. Zheng, Z. Jiang, O. V. Kozlov, and Y. P. Kondratenko focuses on precision agriculture by introducing an advanced
IoT-based fuzzy control system for irrigation management in smart farming. This system is designed around three
main axes: hierarchical two-level IoT-based control, simple and reliable two-channel fuzzy controllers, and easy
customization and adaptability. The study evaluates the effectiveness of these fuzzy controllers on two different
crops, tomatoes and beets, through simulated experiments. The results demonstrate that the proposed system offers
higher efficiency and improved quality indicators (such as speed and accuracy) compared to existing alternatives.
Future work plans include testing the advanced control system in a real smart farming complex and comparing the
results with the simulation experiments.

The paper “An unsupervised anomaly detection framework for smart assisted living via growing neural gas
networks” by M. Ciprian, M. Gadaleta, and M. Rossi presents an innovative framework designed to identify anoma-
lies in ADL within a smart home environment. The framework leverages Growing Neural Gas (GNG) networks to
dynamically adapt to the evolving behaviors of individuals. The anomaly detection system operates through the
phases of feature extraction, filtering, and classification. This system was evaluated using real-life data from track-
ing the activities of 17 elderly subjects over two years, demonstrating strong performance in terms of reliability and
adaptability across various real-life scenarios, including monitoring around 16 homes during the same period.

Finally, the article “GreenhouseGuard: Enabling real-time warning prediction for smart greenhouse man-
agement” by J. Morales-García, D. Padilla-Quimbiulco, M. Cantabella, B. Ayuso, A. Muñoz, and J. Cecilia in-
troduces an intelligent alert system for managing agricultural operations within a greenhouse setting. This system
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enhances productivity by optimizing crop growth and energy consumption through an interactive web application,
called GreenhouseGuard, which monitors variables collected by IoT sensors strategically placed throughout the
greenhouse. These sensors ensure precise real-time data readings, minimizing error margins. The system also em-
ploys a machine learning model (ARIMA) to predict temperature changes and detect abnormal conditions inside the
greenhouse, providing real-time alerts to prevent potential incidents. Additionally, GreenhouseGuard offers diverse
data visualization options, enabling comprehensive analysis of the acquired information and allowing greenhouse
managers to proactively address abnormal situations that could threaten crop yields, ensuring optimal growth con-
ditions and sustainable agricultural practices.

The guest editors of this thematic issue would like to extend their gratitude to all the authors for submitting their
high-quality work and to the reviewers for their meticulous assessments and constructive feedback. We also thank
the editors of this journal (JAISE) for their unwavering support throughout the development of this thematic issue.

References

[1] S.O. Ajakwe, C.I. Nwakanma, D.-S. Kim and J.-M. Lee, Key wearable device technologies parameters for innovative healthcare delivery
in B5G network: A review, IEEE Access 10 (2022), 3173643. doi:10.1109/access.2022.3173643.

[2] F.A. Alijoyo, AI-powered deep learning for sustainable industry 4.0 and Internet of Things: Enhancing energy management in smart
buildings, Alexandria Engineering Journal 104 (2024), 409–422. doi:10.1016/j.aej.2024.07.110.

[3] O. AlShorman, B. AlShorman, M. Al-khassaweneh and F. Alkahtani, A review of Internet of medical things (IoMT) – based remote health
monitoring through wearable sensors: A case study for diabetic patients, Indonesian Journal of Electrical Engineering and Computer
Science 20(1) (2020), 414–422. doi:10.11591/ijeecs.v20.i1.pp414-422.

[4] H. Amini, K. Alanne and R. Kosonen, Building simulation in adaptive training of machine learning models, Automation in Construction
165 (2024), 105564. doi:10.1016/j.autcon.2024.105564.

[5] M. Chauhan and D.R. Sahoo, Towards a greener tomorrow: Exploring the potential of AI, blockchain, and IoT in sustainable development,
Nature Environment and Pollution Technology 23(2) (2024), 1105–1113. doi:10.46488/NEPT.2024.v23i02.044.

[6] C. Chen, C. Shan, R.M. Aarts and X. Long, Sensing and computing for smart healthcare, Journal of Ambient Intelligence and Smart
Environments 14(1) (2022), 3–4. doi:10.3233/AIS-210617.

[7] S. Denega Machado, J.E. da Rosa Tavaresa and J.L. Victória Barbosa, Technologies for monitoring patients with Alzheimer’s disease:
A systematic mapping study and taxonomy, Journal of Ambient Intelligence and Smart Environments 16 (2024), 3–22. doi:10.3233/AIS-
220407.

[8] F. Falcone, M. Ghogho and E. Sabir, Impact of sensor data on intelligent environments, Journal of Ambient Intelligence and Smart Envi-
ronments 12(3) (2020), 181–182. doi:10.3233/AIS-200563.

[9] Z.N. Jawad and V. Balázs, Machine learning-driven optimization of enterprise resource planning (ERP) systems: A comprehensive review,
Beni-Suef University Journal of Basic and Applied Sciences 13 (2024), 4. doi:10.1186/s43088-023-00460-y.

[10] A. Kushnir, O. Kachmar and B. Bonnechère, STASISM: A versatile serious gaming multi-sensor platform for personalized telerehabilitation
and telemonitoring, Sensors 24(2) (2024), 351. doi:10.3390/s24020351.

[11] S. Labbaf, M. Abbasian, I. Azimi, N. Dutt and A.M. Rahmani, ZotCare: A flexible, personalizable, and affordable mHealth service provider,
Frontiers in Digital Health 5 (2023), 1253087. doi:10.3389/fdgth.2023.1253087.

[12] K.L. Lee, S.Y. Wong, H.M. Alzoubi, B. Al Kurdi, M.T. Alshurideh and M. El Khatib, Adopting smart supply chain and smart technologies
to improve operational performance in manufacturing industry, International Journal of Engineering Business Management 15 (2023),
1–14. doi:10.1177/18479790231200614.

[13] H.C. Lin, M.J. Chen and J.T. Huang, An IoT-based smart healthcare system using location-based mesh network and big data analytics,
Journal of Ambient Intelligence and Smart Environments 14 (2022), 483–509. doi:10.3233/AIS-220162.

[14] W. Mansoor and V. Varadarajan, Trustworthy computing for secure smart cities, Journal of Ambient Intelligence and Smart Environments
13(3) (2021), 183–184. doi:10.3233/AIS-210597.

[15] G. Marques, R. Pitarma, N.M. Garcia and N. Pombo, Internet of things architectures, technologies, applications, challenges, and
future directions for enhanced living environments and healthcare systems: A review, Electronics 8(10) (2019), 1081. doi:10.3390/
electronics8101081.

[16] D.B. Olawade, O.Z. Wada, A.C. David-Olawade, O. Fapohunda, A.O. Ige and J. Ling, Artificial intelligence potential for net zero sustain-
ability: Current evidence and prospects, Next Sustainability 4 (2024), 100041. doi:10.1016/j.nxsust.2024.100041.

[17] A.J. Perez, F. Siddiqui, S. Zeadally and D. Lane, A review of IoT systems to enable independence for the elderly and disabled individuals,
Internet of Things 22 (2023), 100653. doi:10.1016/j.iot.2022.100653.
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