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Homer Nazeran was born in 1951. He earned his BSEE (Honors) with 
a concentration in Biomedical Engineering/Premedicine from the University 
of Texas at Austin in 1975, and his MS degree in Clinical Engineering from 
Case Western Reserve University in 1977. Upon graduation, for almost 
a decade, he tapped into a number of industrial, business and academic 
opportunities in the Middle East and Europe. In 1986, he joined the Biomedi-
cal Engineering Graduate Program at the University of Texas (UT) South-
western Medical Center at Dallas/the University of Texas at Arlington where 
he completed his Ph.D. in 1991. He was then recruited by the Flinders 
University of South Australia to contribute to the initiation and establishment 
of Biomedical/ Electrical/ Electronics/ Computer Engineering Degree 
Programs at the School of Engineering. In 2002, he was invited to join the 
Department of Electrical and Computer Engineering (ECE) at the University of Texas at El Paso (UTEP), where he is 
currently a Professor, to lead curriculum development as well as research and teaching initiatives in Biomedical Applica-
tions. His research interests include: Biomedical Signal Processing, Physiological Systems Modeling, Intelligent 
Biomedical Instrumentation and mobile Health Technologies applicable to personalized monitoring of chronic health 
conditions.

Radek Martinek was born in 1984 in the Czech Republic. In 2009, he received his Master´s degree in Information and 
Communication Technology from the VSB-Technical University of Ostrava, where he worked as a Research Fellow for 
2 years. In 2014 he successfully defended his doctoral dissertation tit led "The Use of Complex Adaptive Methods of 
Signal Processing for Refining the Diagnostic Quality of the Abdominal Fetal Electrocardiogram." He became an Associ-
ate Professor in Technical Cybernetics at the VSB-Technical University of Ostrava in 2017 after defending his habilita-
tion thesis tit led "Design and Optimization of Adaptive Systems for Applications of Technical Cybernetics and Biomedical 
Engineering Based on Virtual Instrumentation." In the same year, he also became the Editor-in-Chief of the Advances in 
Electrical and Electronic Engineering (AEEE) Journal.  His current research interests include: Digital Signal Processing 
(e.g. Adaptive Filtering, Soft Computing - Artificial Intelligence and Adaptive Fuzzy Systems, Non-Adaptive Methods- 
Independent and Principle Component Analysis; Biological Signal Processing (e.g. Fetal ECG and PCG Signal Process-
ing, Fetal Heart Rate Monitoring, Phonocardiographic-Based Fiber-Optic Sensors, Fetal ECG Extraction); Digital 
Processing of Speech Signals (e.g. Noise Reduction of Speech Signal, Methods to Evaluate Speech Quality); Wireless 
Communications (e.g. Software-Defined Radio, Visible Light Communications, The Fifth Generation of Mobile Network 
Communication Technology, Channel Estimation and Equalization); Power Quality Improvement (e.g. Control Method of 
Active Power Filter); Virtual Instrumentation - Graphical Programming in LabVIEW (e.g. Design a Wireless Communica-
tions System, Develop Production Test Systems, Measure Physical Systems With Sensors). He has published more than 
100 peer-reviewed journal and conference articles in his research areas. 

Dear Readers,
International collaboration is a key ingredient to success because it leverages strong elements of diversity and richness 
in multidisciplinary Scientific and Engineering research in today’s global climate. Therefore, Dr. Martinek and I found it 
very timely to write this Foreword together. The idea of creating the Special Issue of the AEEE Journal dedicated to “The 
Application of Advanced Signal Processing Techniques” was first formulated last year. At that time, we had no clue that 
Associate Professor Martinek would become the Editor-in-Chief of this journal or that Professor Nazeran would visit the 
VSB-Technical University of Ostrava in the Czech Republic as part of “The Internationalization Program” and a sabbati-
cal opportunity from UTEP in the fall of 2017. Now, at the time of publishing this Special Issue, we share the same office 
and enjoy daily face-to-face discussions in exchanging research, scholarship and teaching ideas. We consider this 
a unique opportunity and a great privilege not only to disseminate the research findings of different scholars from around 
the world, but to share some of the results of our collaboration, as briefly we reflect on the future directions in Advanced 
Signal Processing Techniques in various application areas.

Adaptive systems are characterized by their ability to self-adjust their control parameters according to information about 
a system or processed signal. The core of the adaptive system is the real-time adaptive algorithm.  

Homer Nazeran (right) and
Radek Martinek (left) 

Foreword about Professor Homer Nazeran, a Senior Member of the IEEE and a faculty with the Department of Electrical 
and Computer Engineering at the University of Texas at El Paso, and Associate Professor Radek Martinek, the 
Editor-in-Chief of the “Advances in Electrical and Electronic Engineering” Journal, and a faculty of the Department of 
Cybernetics and Biomedical Engineering, Faculty of Electrical Engineering and Computer Science, VSB-Technical 
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Modern adaptive systems have been used in many specialized application areas in recent years. Previous experience 
tends to suggest that this trend is going to continue and grow. For a real-life application of Adaptive Systems, the 
theoretical and experimental research of new and existing methods is required. The diverse and extensive application 
areas of these new approaches in Digital Signal Processing have not been fully explored and developed yet. In some 
specialized areas, these applications are completely absent. For that reason, there is ample room for further research 
and development. The scientific and pedagogical activities associated with the following application areas of Adaptive 
Systems are of central interest in this issue:

• Biomedical Signal Processing (Fetal ECG and PCG Signal Processing) to address the challenges of Non-Invasive 
Fetal Heart Rate Monitoring and Hypoxia Detection During Labor and Delivery, Telemedicine, as well as Smart and 
Individualized Health and Fitness Monitoring 
• Fifth Generation (5G) Communication Networks (Software Channel Equalization Using Software-Defined Radio 
(SDR)) and Internet of Things (IoT).
• Signal Processing and Analysis to address the requirements of Smart Technology (For example: Noise Reduction 
of Speech Signals Using Adaptive Filtering) and Industry 4.0 (Adaptive Algorithms for an Adaptive Control Method of 
Active Power Filter).

The main challenges in the development of adaptive techniques for these specialized areas can be outlined as 
follows:

• The util ization of sophisticated models describing the tested applications for implementation of new and existing 
adaptive signal processing methods.
• Research and development in the design, implementation and optimization of advanced adaptive signal processing 
methods.
• The classification and implementation of methods for quality evaluation of adaptive systems with special emphasis 
on their optimization.
• The implementation of optimized methods pertaining to real hardware resources and environments.
• The feedback adjustment and fine-tuning of mathematical models describing the selected applications.

Exploring the unchartered frontiers of “Wireless Noninvasive/Patient-friendly Continuous Fetal Monitoring” based on the 
development and testing of practical, feasible and novel Sensing Technologies enhanced with Advanced Signal Process-
ing Methodologies and including their technological and clinical validation offers tremendous multidisciplinary research 
opportunities and challenges requiring the creation and coordination of a critical mass of researchers devoted to 
a variety of research foci. Our cutting-edge collaborative research in this area, led and supported by the VSB-Technical 
University of Ostrava, which engages research teams from the Czech Republic, Poland and the US, focuses on the 
noninvasive and patient friendly extraction of high quality fetal information from maternal signals. The availability of high 
quality fetal electrocardiographic and/or phonocardiographic signals could effectively pave the way for tackling the 
challenging “Hypoxia Detection Problem” in the fetus during labor and delivery by using robust and clinically-tested 
morphological and autonomic nervous system indices extracted from the fetal signals. In addition, accurate fetal ECG 
signals acquired from different maternal surface electrode positions could enable the development/validation of the 
futuristic 12-lead fetal clinical electrocardiography and its applications in the detection and diagnosis of congenital fetal 
cardiac pathologies.
Currently, the AEEE Journal Team is in the process of finalizing and publishing this Special Issue, forthcoming by the 
end of this month. Such tasks require tremendous dedication, hard work, persistence, leadership, planning and coordi-
nation, which have been superbly demonstrated by the wonderful AEEE Journal Team. Therefore, we would like to 
express our profound appreciation and gratitude to this group of researchers for their unwavering efforts in making this 
publication possible.


