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Abstract
This inaugural editorial of the International
Journal of Intelligent Signal Processing (IJISP)
highlights the integration of artificial intelligence
(AI), machine learning (ML), and traditional
signal processing, transforming fields such as
biomedical diagnostics, cybersecurity, autonomous
systems, and communications. Despite advances,
challenges such as data scarcity, computational
complexity, model interpretability, and ethical
concerns persist. IJISP aims to address these
through high-impact research, interdisciplinary
collaboration, and real-world applications. This
issue explores emerging trends, including deep
learning, edge AI, quantum computing, and
privacy-preserving models, while emphasizing
scientific rigor, transparency, and reproducibility
in its editorial process. AI-driven techniques are
enhancing efficiency and accuracy, yet challenges
in robustness, fairness, and scalability remain.
The journal calls for interdisciplinary research,
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open-access data sharing, and industry-academia
partnerships to advance the field. Committed
to scientific excellence, ethical AI, and practical
impact, IJISP invites contributions that push the
boundaries of intelligent signal processing.
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1 Introduction
Signal processing has long been a cornerstone of
modern engineering and scientific advancements,
playing a critical role in fields such as communications
[1], defense [2], information security [3], and
healthcare [4]. Over the decades, traditional signal
processing techniques have evolved significantly,
enabling efficient data representation, transformation,
and analysis. However, as the complexity and volume
of data continue to grow exponentially, conventional
approaches are often insufficient to meet real-time
processing demands and adaptive decision-making
requirements [5, 6].
The advent of intelligent signal processing, as driven
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by artificial intelligence (AI), machine learning (ML),
and deep learning, has revolutionized the way signals
are captured, analyzed, and interpreted. These
intelligent techniques have enabled unprecedented
levels of automation, efficiency, and accuracy across
a wide range of applications, from autonomous
systems [7] and wireless communications [11] to
biomedical diagnostics [9], music signal processing
[10], and security surveillance [8, 12]. By integrating
intelligence into signal processing frameworks,
researchers can develop adaptive, data-driven models
that outperform classical methods in dynamic and
complex environments [13, 14].
Recognizing the need for a dedicated platform that
fosters innovation, collaboration, and dissemination
of knowledge in this rapidly growing field, we
are pleased to introduce the International Journal
of Intelligent Signal Processing (IJISP). This journal
aims to bridge the gap between traditional signal
processing methodologies and emerging AI-driven
approaches, providing a forum for researchers,
practitioners, and industry experts to share novel
insights, methodologies, and applications.
The scope of IJISP extends beyond theoretical
advancements; it embraces real-world applications,
interdisciplinary collaborations, and industry-driven
innovations. Our goal is to establish IJISP as a
premier venue for high-impact research, encouraging
the exchange of ideas that will shape the future of
intelligent signal processing. Through this inaugural
editorial, we invite the global research community
to contribute to this exciting journey, addressing
fundamental challenges and exploring new frontiers
in intelligent signal processing.

2 Scope and Research Areas of the Journal
The field of intelligent signal processing is undergoing
a paradigm shift, driven by the fusion of traditional
signal processing techniques with AI, ML, and
data-driven methodologies. This convergence has
enabled the development of adaptive, efficient,
and autonomous signal processing systems capable
of handling complex, high-dimensional data at
unprecedented speeds.
To address the growing research and industry
needs in this domain, IJISP aims to serve as a
premier platform for disseminating cutting-edge
research in both theoretical foundations and practical
applications of intelligent signal processing. The
journal welcomes contributions that explore novel

methodologies, interdisciplinary approaches, and
transformative applications across various fields.
Key Research Areas
The scope of IJISP encompasses, but is not limited to,
the following areas:

2.1 AI and ML in Signal Processing
• Deep learning architectures for signal analysis
• Reinforcement learning for adaptive signal

processing
• Generative AI for signal enhancement and

synthesis
• Explainable AI (XAI) for signal interpretation

2.2 Cognitive and Adaptive Signal Processing
• Self-learning and self-optimizing signal

processing systems
• Neuromorphic computing for real-time signal

adaptation
• Edge AI and federated learning for distributed

signal processing
• Sparse and compressed sensing techniques

2.3 Biomedical Signal Processing
• AI-driven medical diagnostics from biomedical

signals
• Brain-computer interfaces (BCI) and neural signal

processing
• Wearable sensor signal processing for healthcare

applications
• Bioinformatics and genomics signal analysis

2.4 Image and Video Signal Processing
• AI-powered image and video enhancement
• Super-resolution and computational imaging
• Object detection and recognition for autonomous

systems
• 3D image reconstruction and holography

2.5 Speech and Audio Processing
• Speech recognition and natural language

processing (NLP)
• AI-enhanced audio denoising and speech

synthesis
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• Emotion and sentiment analysis from audio
signals

• Speaker verification and forensic voice analysis
• Music signal processing

2.6 Wireless Communications and IoT Signal
Processing

• Intelligent resource allocation in 5G/6G networks
• AI-driven spectrum sensing and cognitive radio
• Signal processing for IoT and edge computing
• Massive MIMO and beamforming optimization

2.7 Security and Privacy in Signal Processing
• Adversarial AI in signal processing systems
• Cryptographic and watermarking techniques for

signal security
• Image, video, and 3D model encryption and

steganography
• Privacy-preserving machine learning for sensitive

signal data
• AI-driven anomaly detection for cybersecurity

2.8 Emerging Topics in Intelligent Signal
Processing

• Quantum computing for advanced signal
processing

• Neuromorphic and bio-inspired signal processing
• Chaotic signal generation and processing
• Digital twin technology in signal processing

applications
• Biometric signal analysis for secure authentication

By embracing a broad yet focused scope, IJISP seeks
to bridge the gap between fundamental research and
real-world applications, encouraging interdisciplinary
collaborations and industry partnerships. Through
this journal, we aim to foster a global community of
researchers, engineers, and practitioners dedicated
to advancing the next generation of intelligent signal
processing technologies.

3 Trends and Challenges in Intelligent Signal
Processing

The rapid advancement of AI, ML, and data-driven
methodologies has transformed the landscape of

signal processing, enabling more adaptive, efficient,
and autonomous systems. As intelligent signal
processing becomes increasingly integrated into
diverse applications, from biomedical diagnostics
and autonomous systems to communications and
cybersecurity, it is crucial to examine both the
emerging trends and the key challenges shaping the
future of this field.

3.1 Emerging Trends in Intelligent Signal
Processing

Several breakthrough technologies andmethodologies
are redefining how signals are captured, processed,
and analyzed. These are presented next.

3.1.1 Deep Learning for Signal Processing
Deep neural networks (DNNs) have demonstrated
remarkable success in various signal processing tasks,
including speech recognition, image enhancement,
music signal processing [10], biomedical signal
classification [15], and intrusion detection [16].
Convolutional neural networks (CNNs), recurrent
neural networks (RNNs), and transformers are
now being leveraged for feature extraction, pattern
recognition, and anomaly detection in complex signal
datasets.

3.1.2 Edge AI and Real-Time Intelligent Signal Processing
With the proliferation of Internet of Things (IoT)
devices and edge computing, there is a growing
demand for real-time, low-latency signal processing
solutions [17]. AI models are increasingly being
optimized for deployment on edge devices, enabling
on-device learning, federated learning, and distributed
signal processing [18].

3.1.3 Quantum Signal Processing
Quantum computing is poised to revolutionize
signal processing by providing exponentially faster
computations for certain tasks [19]. Quantum Fourier
transforms, quantum machine learning, and quantum
cryptography are emerging as promising technologies
for next-generation signal processing applications [20,
21].

3.1.4 Explainable AI (XAI) in Signal Processing
As AI-driven signal processing systems become more
prevalent, ensuring transparency, interpretability, and
trustworthiness of these models is critical. Explainable
AI (XAI) techniques [22] are being developed
to provide insights into how AI models process
signals, making themmore reliable for decision-critical
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applications such as medical diagnostics and financial
modeling.

3.1.5 AI for Next-Generation Wireless Communications
(6G and Beyond)

With the evolution of 5G and 6G networks, AI-driven
approaches are being integrated into spectrum
management, beamforming, adaptive modulation
[23], and interference mitigation [24]. Intelligent
signal processing techniques are expected to play
a key role in enabling ultra-reliable, low-latency
communications (URLLC) and massive machine-type
communications (mMTC) [25].

3.2 Challenges and Open Research Problems
Despite these advancements, several fundamental
challenges must be addressed to fully realize the
potential of intelligent signal processing. These include
the following.

3.2.1 Data Scarcity and Quality Issues
Many AI-driven signal processing applications
rely on large datasets for training. However, in
practical scenarios, obtaining high-quality labeled
data can be challenging, particularly in medical signal
processing, defense applications, and cybersecurity
[26]. Techniques such as data augmentation,
self-supervised learning, and transfer learning are
being explored to mitigate this issue [27].

3.2.2 Computational Complexity and Energy Efficiency
Deep learningmodels, particularly those used in signal
processing, can be computationally expensive and
power-intensive [28]. Deploying these models on
resource-constrained devices, such as IoT sensors and
mobile platforms, requires advancements in model
compression, pruning, and hardware acceleration (e.g.,
neuromorphic computing, FPGA-based AI inference)
[5, 29].

3.2.3 Robustness and Generalization of AI Models
AI models trained on one dataset often fail to
generalize well to new, unseen data. In signal
processing applications, ensuring robustness to noise,
adversarial attacks, and environmental variations is a
crucial challenge that needs to be addressed through
domain adaptation, transfer learning, and uncertainty
quantification [30].

3.2.4 Ethical and Privacy Concerns
The increasing use of AI in signal processing raises
ethical concerns related to bias, fairness, and privacy
[31]. Applications such as biometric authentication,

surveillance, and medical diagnostics require strict
adherence to ethical AI principles. Privacy-preserving
AI techniques, such as homomorphic encryption and
differential privacy, are being explored to ensure
data security while maintaining model effectiveness
[32, 33].

3.2.5 Bridging the Gap Between Research and Industry
Applications

While intelligent signal processing has made
significant strides in academia, its adoption in
industry is still evolving. Challenges related to
scalability, regulatory compliance, and integration
with existing infrastructure must be addressed to
facilitate real-world deployment. Collaborations
between academia and industry will be essential in
translating theoretical advancements into practical
solutions.

3.3 The Path Forward
To overcome these challenges and harness the full
potential of intelligent signal processing, the research
community must focus on:
1. Developing more efficient AI algorithms that can

operate on low-power and real-time systems.
2. Enhancing model interpretability and robustness

to improve trust in AI-driven signal processing.
3. Exploring interdisciplinary research

collaborations, integrating signal processing,
AI, neuroscience, quantum computing, and
cybersecurity.

4. Encouraging open-access datasets and
reproducible research to accelerate innovation
and knowledge sharing.

As IJISP embarks on its journey, we invite researchers,
practitioners, and industry experts to contribute to
these critical discussions. By fostering collaboration
and innovation, we aim to drive the future of intelligent
signal processing and its transformative impact across
diverse domains.

4 Vision and Mission of the Journal
The rapid evolution of intelligent signal processing
has created new opportunities and challenges that
require a dedicated platform for knowledge exchange,
innovation, and collaboration. IJISP is founded with
a clear mission: to serve as a premier venue for
high-impact research at the intersection of signal
processing, AI, and ML.
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Through this journal, we aim to:
• Bridge the gap between traditional signal

processing techniques and cutting-edge AI-driven
methodologies.

• Promote interdisciplinary research that integrates
signal processing with fields such as biomedical
engineering, autonomous systems, cybersecurity,
and quantum computing.

• Encourage industry collaboration to facilitate
real-world applications and technology transfer.

• Maintain a rigorous peer-review process to ensure
high-quality, ethical, and reproducible research.

• Foster an inclusive research community,
providing support for early-career researchers,
underrepresented groups, and emerging research
areas.

4.1 Core Values and Commitments
To achieve our vision, the journal is committed to the
following core values.

4.1.1 Scientific Excellence and Innovation
IJISP will publish high-quality, original research that
advances the state of the art in intelligent signal
processing. We encourage submissions that introduce
novel methodologies, groundbreaking theories, and
transformative applications.

4.1.2 Interdisciplinary and Cross-Domain Collaboration
The journal will actively support research that
integrates signal processing with AI, machine learning,
neuroscience, quantum computing, and cybersecurity.
This interdisciplinary approach will foster new
breakthroughs and expand the impact of signal
processing research.

4.1.3 Ethical AI and Responsible Research
As AI-driven signal processing becomes more
prevalent, ethical considerations must be prioritized.
IJISP is committed to promoting fair, transparent,
and interpretable AI models, ensuring that research
adheres to ethical guidelines, data privacy standards,
and societal well-being.

4.1.4 Open Knowledge and Global Engagement
We recognize the importance of open research,
reproducibility, and accessibility. The journal will
encourage open-access publishing, data sharing, and
collaborative research to maximize global impact.

4.1.5 Industry Relevance and Real-World Impact
IJISPwill serve as a bridge between academic research
and industry applications, facilitating collaboration
between researchers, practitioners, and policymakers.
We aim to feature studies that lead to practical
implementations, scalable solutions, and industrial
innovations.

4.2 Supporting the Research Community
To foster a vibrant and engaged research community,
IJISP will:

• Organize special issues and thematic collections
on emerging topics such as AI-driven healthcare,
6G wireless communications, quantum signal
processing, and privacy-preserving machine
learning.

• Recognize outstanding research contributions
through best paper awards and early-career
researcher spotlights.

• Facilitate networking and mentorship
opportunities by collaborating with conferences,
workshops, and academic societies.

• Encourage diversity and inclusion, ensuring that
underrepresented researchers have opportunities
to contribute and lead in this space.

4.3 LookingAhead: The Future of Intelligent Signal
Processing

As intelligent signal processing continues to evolve,
IJISPwill remain at the forefront of this transformation,
driving new discoveries and shaping the future of the
field. We invite researchers, engineers, and industry
experts to join us in this mission, in any capacity,
by submitting groundbreaking research, serving as
reviewers, or engaging in collaborative initiatives.

Through scientific excellence, interdisciplinary
collaboration, and a commitment to ethical AI, IJISP
aspires to be a leading force in advancing intelligent
signal processing for the benefit of society.

5 Editorial and Peer Review Process
Ensuring the highest standards of scientific rigor,
integrity, and impact is a fundamental goal of IJISP.
To achieve this, the journal employs a transparent,
fair, and rigorous peer review process that upholds
academic excellence while fostering innovation.
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5.1 Submission and Review Workflow
The review process at IJISP follows a structured,
multi-stage workflow to ensure that only the
highest-quality research is published.

5.1.1 Manuscript Submission
Authors submit manuscripts via the IJISP’s online
submission system. Submissions must adhere to the
journal’s formatting and ethical guidelines, including
requirements for data availability, reproducibility, and
conflict-of-interest disclosures.

5.1.2 Initial Editorial Assessment
The editorial team conducts a preliminary screening
to evaluate the manuscript’s relevance to the journal’s
scope, originality, and adherence to ethical standards.
Manuscripts that do not meet the minimum quality
criteria or fall outside the journal’s scope may be
desk-rejected at this stage.

5.1.3 Peer Review
IJISP follows a single-blind review process, where
reviewers remain anonymous. Each manuscript is
assigned to at least two independent reviewers with
expertise in the relevant research area. Reviewers
assess the manuscript based on:

• Novelty and significance of the contribution

• Technical soundness and methodological rigor

• Clarity, organization, and presentation

• Reproducibility and ethical considerations

5.1.4 Reviewer Recommendations and Editorial Decision
Based on the reviewers’ feedback, the academic editor
makes one of the following recommendations to the
Editor-in-Chief:

• Accept as is (only minor editorial adjustments
required)

• Minor revisions (authors must address specific
reviewer comments)

• Major revisions (significant improvements
needed before reconsideration)

• Reject (manuscript does not meet the journal’s
standards)

Authors are given a specific timeframe to revise and
resubmit their manuscripts.

5.1.5 Final Decision and Publication
Revised manuscripts undergo a second round of
review, if necessary, before a final decision is made.
Accepted papers are formatted, proofread, and
published online with a unique DOI (Digital Object
Identifier). IJISP encourages authors to share code,
datasets, and supplementary materials to enhance
research transparency and reproducibility.

5.2 Ethical Standards and Research Integrity
IJISP is committed to upholding the highest ethical
standards in academic publishing. The journal follows
guidelines from leading organizations such as the
Committee on Publication Ethics (COPE).

5.2.1 Plagiarism and Duplicate Submission Policy
All submissions undergo plagiarism detection checks
using automated tools. Manuscripts must be original
and not under consideration in any other journal or
conference.

5.2.2 Authorship and Contributor Transparency
All listed authors must have made substantial
contributions to the research. Any conflicts of interest
must be disclosed during submission.

5.2.3 Data Transparency and Reproducibility
Authors are encouraged to provide open-access
datasets, code repositories, and detailed
methodologies to enable reproducibility. Any
use of synthetic data, AI-generated content, or
proprietary datasets must be explicitly disclosed.

5.2.4 Handling of Ethical Concerns and Retractions
The journal has a clear process for handling ethical
violations, including fabrication, falsification, and
image manipulation. If ethical concerns arise
post-publication, the editorial board may issue
corrections, expressions of concern, or retractions as
necessary.

5.3 Reviewer Recognition and Editorial Board
Contributions

IJISP values the contributions of reviewers and editors
who ensure the journal’s quality and integrity. To
support and recognize their efforts:
• Outstanding Reviewers will be acknowledged

annually for their contributions.
• Reviewers’ efforts may be credited through

Publons or ORCID, upon request.

6



International Journal of Intelligent Signal Processing

• The journal welcomes nominations for new
editorial board members and guest editors for
special issues.

5.4 Open Science and Accessibility
To foster a culture of open research and innovation,
IJISP advocates for open-access publishing options
to increase global research visibility. Moreover,
IJISP adopts preprint-friendly policies, allowing
authors to share early-stage research. In addition
to post-publication discussions and community
participation, we encourage further dialogue on
published work.
Through this rigorous editorial and peer review
process, IJISP ensures that published research
maintains the highest standards of scientific excellence,
ethical integrity, and real-world impact.

6 Call for Contributions and Future Directions
As the field of intelligent signal processing continues
to evolve, IJISP invites researchers, practitioners,
and industry professionals to contribute to the
advancement of this dynamic domain. By fostering
a collaborative, interdisciplinary, and high-impact
research environment, we aim to shape the future of
intelligent signal processing and its applications.

6.1 Invitation to Authors
We welcome original research articles, review
papers, and case studies that explore novel theories,
innovativemethodologies, and real-world applications
in intelligent signal processing. Topics of interest
include, but are not limited to:
• AI-driven signal processing techniques (deep

learning, reinforcement learning, transfer
learning)

• Edge AI and real-time signal processing for IoT
and embedded systems

• Biomedical signal analysis and AI-powered
diagnostics

• Quantum computing applications in signal
processing

• Next-generation wireless communications
(5G/6G) and AI-enhanced networks

• Cybersecurity, cryptography, privacy-preserving
and secure signal processing

• Neuroscience-inspired and bio-inspired signal
processing

• Explainable AI (XAI) and interpretability in
signal processing models

Submissions should present theoretical advancements,
algorithmic innovations, experimental validations, or
practical implementations that push the boundaries of
intelligent signal processing.

6.2 Special Issues and Thematic Collections
To highlight emerging trends and address critical
challenges, IJISP will regularly organize special issues
and thematic collections. We encourage proposals
from domain experts for guest-edited special issues in
areas such as:
• AI for Biomedical Signal Processing and

Personalized Medicine
• AI-Driven Cybersecurity and Threat Detection in

Signal Processing
• Quantum Signal Processing: Theory and

Applications
• Edge Intelligence for Smart Cities and IoT
• Ethical AI andBiasMitigation in Signal Processing

Authors interested in contributing to or proposing a
special issue are encouraged to contact the editorial
board.

6.3 Opportunities for Collaboration and
Engagement

To strengthen the global research community, IJISP
provides various opportunities for engagement. These
include the following.

6.3.1 Reviewer and Editorial Board Membership
Experienced researchers are invited to join the
journal’s reviewer pool to help assess manuscripts
and contribute to the peer-review process. Senior
researchers and domain experts may apply for
positions on the editorial board to help shape the
journal’s direction and policies.

6.3.2 Industry-Academia Collaborations
IJISP encourages industry partnerships by inviting
case studies, applied research contributions, and
perspectives from industry leaders on real-world
signal processing challenges. The journal will
feature industry spotlights showcasing successful
AI-driven signal processing applications in healthcare,
telecommunications, finance, security, and beyond.
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6.3.3 Early-Career Researcher Support
IJISP will spotlight young researchers and PhD
students by recognizing outstanding contributions
through best paper awards and early-career researcher
highlights. The journal will host webinars, workshops,
and panel discussions on emerging research topics and
career development strategies.

6.4 LookingAhead: The Future of Intelligent Signal
Processing

As we look to the future, several key research
challenges and opportunities will shape the evolution
of intelligent signal processing:
• Developing energy-efficient AI models for

real-time and low-power applications.
• Bridging the gap between theory and practice to

accelerate real-world adoption.
• Addressing ethical and legal concerns

surrounding AI-driven signal processing.
• Exploring new frontiers in quantum signal

processing, neuromorphic computing, and
bio-inspired algorithms.

IJISP is committed to being at the forefront of
these advancements, providing a platform for
groundbreaking research, knowledge dissemination,
and community engagement.

6.5 Submission Guidelines and Contact
Information

Authors interested in submitting their work can
find the latest submission guidelines, formatting
requirements, and ethical policies on the journal’s
official website. For any inquiries regarding
submissions, special issues, or editorial policies,
please contact:
Email: wassim.alexan@ieee.org
Website: https://www.iece.org/ijisp
We look forward to receiving high-quality research
contributions and fostering a vibrant community
dedicated to the advancement of intelligent signal
processing.

7 Conclusion
The field of intelligent signal processing is rapidly
evolving, driven by advancements in AI, ML, quantum
computing, and edge intelligence, with applications
spanning healthcare, communications, cybersecurity,
and autonomous systems. IJISP aims to be a premier

platform for cutting-edge research, interdisciplinary
collaboration, and real-world impact, addressing
key challenges such as data scarcity, computational
efficiency, ethical AI, and model interpretability. By
fostering open science, industry partnerships, and
innovative methodologies, IJISP seeks to accelerate
discoveries and shape the future of intelligent signal
processing. We invite researchers and practitioners
to contribute groundbreaking work and join us in
advancing this transformative field.
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