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Abstract:

Advances in large-scale models, deep learning, and high-performance computing are
bridging artificial intelligence fast from theoretical exploration to real-world industrial and
engineering applications. However, there are still many technical and practical challenges
that prevent the development of robust artificial intelligence systems which are resilient,
scalable, interpretable, and reliably implemented in specific engineering applications
such as energy, information, and medicine. This fast-moving field is addressed by the
international peer-reviewed journal, Advanced IntelliEngineering (AIE), which bridges
the crucial chasm between cutting-edge artificial intelligence innovation and practical
engineering deployment. The journal is built around three interdependent core pillars of
energy, information, and medicine. High-quality research contributions focusing on frontier
topics such as artificial intelligence-enabled geo-energy systems, physics-guided modeling
and simulation, intelligent computing frameworks, embodied and generative artificial intel-
ligence, 6G artificial intelligence-native networks, medical foundation models, healthcare

digital twins, robotic-assisted surgery, artificial intelligence-driven drug discovery, etc.

With great enthusiasm, we are launching the inaugural
issue of Advanced IntelliEngineering (AIE), creating a premier
global platform for advancing innovative, interdisciplinary,
and impactful research in the intersection of artificial in-
telligence (AI) and engineering. Al has emerged as one of
the most transformative technological paradigms. Empowered
by unprecedented advances in computing power, remarkable
access to vast datasets, and rapid advances in algorithmic
architectures, Al systems have evolved from theoretical con-
structs to incredible engines of innovation. This technological
renaissance is continuously expanding the boundaries of what
computational systems can achieve, transforming the paradigm
from basic automation to deep cognitive processing and gen-
erative synthesis. AIE aims to be the world’s leading venue
for high-quality research dissemination, devoted to bridging
fundamental computational insights to innovative experimental

and applied engineering breakthroughs.

Modern intelligent technologies are pervasive and far-
reaching, fundamentally redefining the theoretical frameworks
and practical workflows of a multitude of academic and
industrial disciplines. Some subfields of Al, such as natural
language processing, computer vision, autonomous naviga-
tion, and predictive data analytics, have achieved remarkable
advances. These technological breakthroughs have brought
about revolutionary paradigm shifts in key sectors such as
smart cities, intelligent transportation, advanced manufac-
turing, intelligent healthcare, and fundamental scientific re-
search. They also show the remarkable ability of machine
learning algorithms, deep neural networks, and large-scale
foundation models to mine latent correlations and extract
actionable, knowledge-rich patterns from noisy, complex,
high-dimensional datasets.
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The increasing complexity of modern industrial systems
often faces serious restrictions when applying conventional
engineering approaches in addressing non-linear dynamics and
multiscale uncertainties. Therefore, Al needs to be integrated
into modern engineering disciplines urgently, not just as an
auxiliary computational tool but as a core architectural com-
ponent. This profound convergence is essential to overcom-
ing conventional analytical bottlenecks, optimizing complex
system designs, automating critical decision-making processes
under high uncertainty, and triggering the next generation of
resilient and sustainable engineering innovations.

The core mission of AIE is to boost interdisciplinary dia-
logue and technology breakthroughs across three foundational
pillars:

The integration of AI in Energy Engineering is a
paradigm shift toward sustainable, highly optimized, and au-
tonomous resource management. Traditional energy systems
and subsurface engineering are faced with severe physical
uncertainties, nonlinear multiphysics dynamics, and strict en-
vironmental constraints, which challenge the computational
power of conventional analytical models. The field is trans-
forming from reactive monitoring methods to proactive, pre-
dictive control mechanisms by integrating sophisticated intel-
ligent algorithms, like deep learning surrogate models and
reinforcement learning, into these intricate structures. Such
convergence of algorithms enables a deeper, data-driven under-
standing of intricate geological structures and thermodynamic
phenomena at multiple scales. This would enable engineering
practices to dynamically maximize the efficiency of energy
extraction, storage, and distribution while substantially min-
imizing environmental footprints and eventually provide a
highly resilient, low-carbon foundation for the global energy
infrastructure of the future.

In AI in Information Engineering, Al is the driving force
in the transformation of computing architectures from rigid,
rule-based systems to highly adaptive, cognitive networks.
The volume, velocity, and dimensionality of digital data are
growing at an unprecedented exponential rate, and traditional
deterministic processing methodologies and classical network
architectures are no longer able to meet the rigorous de-
mands of modern communication. Al deeply integrated with
information systems can autonomously perceive, fuse, and
generate knowledge across multiple modalities in real time,
surpassing traditional bandwidth and latency bottlenecks. Al-
native paradigms can give systems the ability to understand
semantically and to self-evolve. The integration will change
data communication, storage, and robust processing protocols
fundamentally and will facilitate the creation of intelligent,
self-optimizing architectures that can dynamically respond to
complex, unpredictable demands in an increasingly intercon-
nected digital ecosystem.

In AI in Medicine Engineering, the deep integration
with Al goes beyond traditional bioinformatics, launching
a paradigm shift that promises unprecedented accuracy, au-
tomation, and generative solutions in healthcare. Biological
systems are inherently complex and multiscale, generating
huge amounts of heterogeneous clinical, imaging, and multi-
omics data that typically surpass traditional human analytical

capabilities. Incorporating advanced Al frameworks, especially
those employing deep representation learning, we can quickly
decode very complex biological patterns and translate high-
dimensional data into actionable, patient-specific interventions.
Such deep synergy makes medicine engineering break through
the limitations of passive diagnostic tools. It actively advocates
for the development of autonomous interventions, predictive
physiological modeling, and proactively therapeutic platforms
that are able to adapt dynamically to disease progressions,
thereby transforming the efficacy and delivery of modern
healthcare.

At the launch of this publication, our vision is to cre-
ate a wide and diverse portfolio of cutting-edge articles —
from original research papers, comprehensive reviews, short
communications, forward-looking perspectives, and research
highlights — that truly represent this expansive interdisciplinary
scope. Future contributions will likely be a broad spectrum
of state-of-the-art advances across all fundamental pillars to
extend the boundaries of current technological capabilities.
In the energy section, we focus on the integration of ad-
vanced Al with geo-energy systems, subsurface engineering,
and sustainable resource development. The following areas
are highly recommended, such as Al-driven geo-energy ex-
ploration and production, intelligent modeling of subsurface
multiphysics, Al-enhanced unconventional resources engineer-
ing, smart enhanced recovery and carbon capture, utiliza-
tion, and storage (CCUS), as well as geo-energy digital
twins and data-driven paradigms. The journal also engag-
ing deeply in engineering with a focus on next-generation
computing architectures, interactive intelligence, and advanced
data engineering. Submissions in this area are expected to
address a wide range of emerging topics, including embodied
Al, foundation models, generative engineering methodologies,
next-generation computing architectures, spatial computing
and metaverse engineering, 6G and Al-native communication
networks, multimodal data fusion, knowledge engineering and
information retrieval, advanced data processing and robust
algorithmic design, and intelligent system architectures. In the
meantime, advances in medicine engineering will highlight
the integration of Al into the field of medicine, purposefully
going beyond traditional informatics towards autonomous and
generative medicine. Research in this area includes medical
foundation models, generalist medical AI (GMAI), healthcare
digital twins and in silico trials, brain-computer interfaces
(BCI) and neuroengineering, surgical robotics and autonomous
interventions, Al-driven drug design and synthetic biology,
medical image and signal analysis, and multi-agent systems
in healthcare.

With advanced algorithmic architectures and cutting-edge
engineering techniques as computational tools, increasingly
sophisticated and versatile, rigid disciplinary boundaries be-
tween traditional scientific and engineering subfields are
progressively blurred, leading to a new era of Al-driven
cross-domain integration. A/E is uniquely and strategically
positioned to embrace and steer this profound dynamic shift,
bridging gaps between theoretical innovation and real-world
engineering practice. We continuously welcome high-quality
contributions, with all submissions addressing pressing open
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questions in frontier intelligent engineering topics highly en-
couraged. Our long-term vision is to create a unified open
knowledge platform to accelerate the translational deployment
of Al in critical real-world domains such as energy systems, in-
formation engineering frameworks, and medicine applications.
We are committed to developing A/E into a significant in-
ternational platform for interdisciplinary cooperation through
continued collective scholarly efforts and sincerely thank all
the distinguished colleagues, academic experts, editorial board
members, and early supporters for their guidance and support
for the publication. We highly appreciate the continuous en-

gagement from the global academic and industrial community
to shape the future of modern intelligent engineering.
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