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Artificial intelligence (AI) has emerged as a transformative force
with the potential to positively impact every facet of society. One
of its most profound applications lies in its ability to empower
individuals within communities by leveraging their strengths, pro-
moting independence, and aiding them in achieving their goals.
Human uses for Al have grown across every aspect of society; from
language generation to molecular synthesis, Al has begun to per-
meate every aspect of our lives.

Although generalized Al models have demonstrated impressive
capabilities across a wide range of topics, they often lack the nec-
essary depth and nuance required for specific domains; they also
have a tendency to be uninterpretable. Every domain-specific Al
model intrinsically encapsulates specialized knowledge of the ter-
minology and expert experiences specific to particular use cases in
order to ensure accurate comprehension of industry-specific con-
cepts. Therefore, domain-specific models are designed to capture
the essence of a specific industry or use case, with an understand-
ing of its unique jargon, context, and intricacies.

To ensure the success of domain-specific Al models, humans
must trust Al within our society. As a result, there is an obligatory
responsibility to implement Al in a way that promotes privacy
and ensures accountability, and to perform evaluations in order to
make sure that Al has a positive impact on society. This special issue

https://doi.org/10.1016/j.eng.2024.02.001

consists of recent research on domain-specific applications, secure
federated evolutionary optimization, and the evaluation of Al

In this issue, the article “From signal to knowledge: The diag-
nostic value of raw data in the artificial intelligence prediction of
human data for the first time” develops an Al-based signal-to-
knowledge diagnostic scheme for lung nodule classification
directly from computed tomography (CT) raw data (the signal).
Using the proposed method, the researchers find that the raw data
achieves almost comparable performance with CT, indicating that
it is possible to diagnose diseases without reconstructing images.
Moreover, the incorporation of raw data through three common
convolutional network structures greatly improves the perfor-
mance of the CT models in all cohorts (with a gain of 0.01-0.12),
demonstrating that raw data contains diagnostic information that
CT does not possess.

The article titled “The group interaction field for learning and
explaining pedestrian anticipation” proposes a novel group-aware
representation—namely, the group interaction field (GIF)—to quan-
tify pedestrian anticipation into a probability field of pedestrians’
future locations and attention orientations. An end-to-end neural
network, GIFNet, is tailored to estimate the GIF from explicit mul-
tidimensional observations. GIFNet quantifies the influence of
group behaviors by formulating a group interaction graph with
propagation and graph attention that is adaptive to the group size
and dynamic interaction states. The experimental results show
that the GIF effectively represents the change in pedestrians’ antic-
ipation under the prominent impact of group behaviors and accu-
rately predicts pedestrians’ future states.

The article “A dual-functional system for the classification and
diameter measurement of aortic dissections using CTA volumes
via deep learning” offers a dual-functional deep learning system
called aortic dissections diagnosis-aiding system (DDAsys) that
enables both accurate classification of aortic dissection and precise
diameter measurement of the aorta. To this end, the researchers
created a dataset containing 61 190 computed tomography angiog-
raphy (CTA) images from 279 patients at the Division of Cardiovas-
cular Surgery of Tongji Hospital, Wuhan, China. The dataset
provides a slice-level summary of difficult-to-identify features,
which helps to improve the accuracy of both recognition and
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classification. The proposed system achieves a recognition F; score
of 0.984 and an average classification F; score of 0.935; the respec-
tive measurement precisions for ascending and descending aortic
diameters are 0.994 and 0.767 mm root mean square error (RMSE).

The article “A survey of tax risk detection using data mining
techniques” comprehensively sorts out the research on tax risk
detection, divides the existing methods into two categories, and
then lists and introduces the 14 kinds of methods identified. It also
summarizes the advantages and disadvantages of each method.

The article “Secure federated evolutionary optimization—A sur-
vey” provides a survey on privacy-preserving optimization, with a
focus on privacy-preserving data-driven evolutionary optimiza-
tion. This article aims to provide a roadmap from secure privacy-
preserving learning to secure privacy-preserving optimization by
summarizing security mechanisms and privacy-preserving
approaches that can be employed in machine learning and
optimization. It concludes the survey by outlining open
questions and remaining challenges in federated data-driven
optimization.
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The article titled “The Tong test: Evaluating artificial general
intelligence through dynamic embodied physical and social inter-
actions” proposes five critical characteristics to be considered as
artificial general intelligence (AGI) benchmarks and suggests the
Tong test as an AGI evaluation system. The Tong test describes a
value- and ability-oriented testing system that delineates five
levels of AGI milestones through a virtual environment with
dynamic embodied physical and social interactions (DEPSI), allow-
ing for infinite task generation. This article contrasts the Tong test
with classical Al testing systems in various aspects and proposes a
systematic evaluation system to promote standardized, quantita-
tive, and objective benchmarks and evaluation of AGI.
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