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WEEKLY DIGEST: INFRASTRUCTURE & MANUFACTURING ENGINEERING

Al Innovations Propel Material Science and
Manufacturing Forward

Recent advancements in artificial intelligence are significantly impacting
infrastructure and manufacturing engineering, particularly in materials science
and automotive technology. Researchers are leveraging Al to enhance material
discovery, predict structural failures, and improve vehicle safety through
advanced sensor technologies. The U.S. Department of Energy is also pushing
forward with Al-driven challenges aimed at fostering innovation. These
developments indicate a growing reliance on Al to solve complex engineering
problems and enhance safety across various sectors.

KEY FINDINGS IMPLICATIONS

v Al is being integrated into materials - The integration of Al in materials science
science to accelerate the discovery of new could lead to faster innovation cycles in
materials. engineering.

v A new model developed by researchers — Predictive models for structural integrity
can predict failure hotspots in metal may reduce failures and enhance safety in
structures under stress. manufacturing.

v Advancements in sensor fusion - Enhanced in-cabin sensing capabilities in
technologies are improving vehicle safety vehicles could revolutionize automotive
and personalization. safety and user experience.

Key Metrics: 26 science and technology challenges announced by the U.S.
Department of Energy.; New calcium-ion battery design developed without lithium,
enhancing performance.
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1. Accelerating science with Al and simulations

Category: Research

Departments: Metallurgical, Materials & Biomedical Engineering, Computer Science, Electrical &
Computer Engineering, Biological Sciences

Topics: Science & Research, Materials Discovery, Multimodal Reasoning, Physics-based
Simulations, Al for Drug Discovery

Impact Score: 26.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

MIT Associate Professor Rafael Gdmez-Bombarelli is advancing the integration of artificial
intelligence in materials science, aiming to enhance the discovery of new materials through
a combination of physics-based simulations and machine learning techniques. He identifies
a "second inflection point" in Al's application to science, emphasizing the merging of
language processing and multimodal reasoning to improve scientific intelligence. His
research has already yielded new materials for various applications, including batteries and
OLEDs, and he has co-founded companies focused on leveraging Al for drug discovery and
materials science. Gdmez-Bombarelli's work seeks to make scientific research more efficient
and productive, positioning Al as a transformative tool in the field.

https://news.mit.edu/2026/accelerating-science-ai-and-simulations-rafael-gomez-bombarelli-0212

2. Why metal microstructures matter: Al pinpoints stress
hotspots to guide safer designs

Category: Research

Departments: Aerospace & Mechanical Engineering, Industrial, Manufacturing & Systems Engineering,
Metallurgical, Materials & Biomedical Engineering, Computer Science

Topics: Al in Materials Science, Failure Hotspot Prediction, Crystal Structure Analysis,
Aerospace Design Optimization

Impact Score: 25.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 2

Researchers at The Grainger College of Engineering, University of lllinois Urbana-Champaign
developed a model to analyze the response of metals, composed of randomly oriented
crystals, to stress. This model aims to predict failure hotspots in metal structures, achieving
a resolution equivalent to over 600 million dots per inch. The advancement addresses the
challenges of simulating complex crystal configurations, which are critical for aerospace
applications.

https://techxplore.com/news/2026-02-metal-microstructures-ai-stress-hotspots.html
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3. Call For Papers: Special Issue on Cyber Hard Problems

Category: Research

Departments: Computer Science, Political Science & Public Administration, Engineering Education &
Leadership, Industrial, Manufacturing & Systems Engineering

Topics: Cyber Security, Systemic Cyber Risk Metrics, Resilience Engineering, Accountability
Frameworks

Impact Score: 25.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4

Practical Impact: 5 Interdisciplinary Potential: 5 Ethical / Policy Implications: 4

The upcoming special issue, set for publication in January/February 2027, invites
submissions addressing "cyber hard problems," as defined by the 2025 National Academies
report. These problems are characterized by their technical complexity, misaligned
economic incentives, and human-system interactions that hinder solutions. Contributions
should not only identify these challenges but also propose actionable strategies to
overcome them, with a focus on interdisciplinary approaches that connect technical
research with policy and human behavior. Topics of interest include systemic cyber risk
metrics, resilience engineering, and frameworks for accountability in digital ecosystems.

https://wpcms.computer.org/digital-library/magazines/sp/cfp-cyber-hard-problems

4. Monitoring LLM Safety with BERTopic: Clustering Failure
Modes for Actionable Insights

Category: Research

Departments: Computer Science, Engineering Education & Leadership, Industrial, Manufacturing &
Systems Engineering

Topics: Large Language Models, Failure Mode Clustering, Safety Monitoring Techniques,
Semantic Content Summarization

Impact Score: 25.0
Rubric Scores
Research Relevance: 5 Educational Value: 4 Innovation / Novelty: 5

Practical Impact: 4 Interdisciplinary Potential: 3 Ethical / Policy Implications: 4

This article presents a topic-modeling workflow designed to enhance safety monitoring in
large language models (LLMs) by transforming unstructured interaction logs into
interpretable failure mode maps. The proposed method utilizes embeddings, UMAP,
HDBSCAN, and class-TF-IDF to cluster and label similar incidents, enabling teams to identify
and track safety issues more effectively over time. The approach addresses the limitations
of traditional monitoring techniques, such as keyword filters and manual reviews, by
providing a scalable solution that summarizes semantic content rather than merely counting
events. The goal is to facilitate faster triage, pattern detection, and targeted mitigation
strategies for safety, risk, and engineering teams.

https://wpcms.computer.org/publications/tech-news/community-voices/lim-safety
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5. DOE Announces 26 Genesis Mission Science and Technology

Challenges

Category: Research

Departments: Computer Science, Electrical & Computer Engineering, Industrial, Manufacturing &
Systems Engineering, Political Science & Public Administration

Topics: Generative Al, Discovery Science, Energy Optimization, National Security Applications

Impact Score: 23.0
Rubric Scores

Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4
Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

The U.S. Department of Energy (DOE) has announced 26 science and technology challenges
aimed at advancing the Genesis Mission, which focuses on enhancing innovation and
discovery through artificial intelligence (Al). These challenges are aligned with the DOE's
objectives in discovery science, energy, and national security. Each challenge was selected
based on its potential to yield measurable benefits in these critical areas.

6. Beyond the Dashboard: How Cars Are Learning to Sense Like
Humans

Category: Applications
Departments: Electrical & Computer Engineering, Computer Science, Industrial, Manufacturing &
Systems Engineering

Topics: Autonomous Systems, Sensor Fusion, In-Cabin Sensing, Passenger Behavior
Interpretation

Impact Score: 23.0

Rubric Scores

Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4
Practical Impact: 5 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

The auto industry is increasingly implementing sensor fusion technologies to enhance
in-cabin sensing capabilities. This approach aims to improve vehicle safety, comfort, and
personalization for occupants. By integrating data from multiple sensors, vehicles can better
interpret and respond to the needs and behaviors of passengers.

https://www.eetimes.com/beyond-the-dashboard-how-cars-are-learning-to-sense-like-humans
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7. New calcium-ion battery design delivers high performance

without lithium

Category: Research

Departments: Electrical & Computer Engineering, Metallurgical, Materials & Biomedical Engineering,
Industrial, Manufacturing & Systems Engineering

Topics: Al Hardware, Calcium-lon Batteries, Quasi-Solid-State Electrolytes, Sustainable Energy
Storage

Impact Score: 22.0

Rubric Scores

Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 5
Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 2

Researchers at The Hong Kong University of Science and Technology (HKUST) have
developed a new type of calcium-ion battery (CIB) utilizing quasi-solid-state electrolytes
(QSSEs) made from redox-active covalent organic frameworks. This innovation enhances ion
transport and battery performance, achieving a reversible specific capacity of 155.9 mAh
g-1 and retaining over 74.6% capacity after 1,000 charge-discharge cycles. The findings,
published in *Advanced Science*, suggest that this technology could provide a sustainable
alternative to lithium-ion batteries, addressing the growing demand for efficient energy
storage solutions. The study was conducted in collaboration with Shanghai Jiao Tong
University.

https://www.sciencedaily.com/releases/2026/02/260212234154.htm

8. HPC Is Riding Al's Coattails. So Now What?

Category: Research

Departments: Computer Science, Electrical & Computer Engineering, Industrial, Manufacturing &
Systems Engineering

Topics: High-Performance Computing, Al Workload Optimization, HPC Funding Strategies,
Al-Driven Applications

Impact Score: 21.0
Rubric Scores

Research Relevance: 3 Educational Value: 4 Innovation / Novelty: 3
Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 3

The article discusses the relationship between the High-Performance Computing (HPC)
community and the broader computing sector focused on artificial intelligence (Al). It argues
that while HPC may view itself as an independent field deserving of substantial funding for
innovative computational solutions, it is increasingly integrated into the larger ecosystem
that prioritizes Al workloads. This shift raises questions about the future direction and
funding strategies for HPC as it adapts to the demands of Al-driven applications.

https://www.hpcwire.com/2026/02/12/hpc-is-riding-ais-coattails-so-now-what
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9. |1 Built an Al Agent that Predicts Match Winners in the ICC

Men's T20 World Cup 2026

Category: Applications

Departments: Computer Science, Mathematical Sciences, Industrial, Manufacturing & Systems
Engineering

Topics: Generative Al, Multi-Agent Framework, Real-Time Data Analysis, Predictive Modeling in
Sports

Impact Score: 21.0
Rubric Scores

Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4
Practical Impact: 5 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

The article discusses the development of an Al agent designed to predict match winners for
the ICC Men's T20 World Cup 2026 by analyzing live data and contextual factors. Utilizing a
multi-agent framework, the system addresses limitations of traditional forecasting methods,
such as static models and lack of explainability, by employing dedicated agents to handle
specific tasks like assessing venue conditions and predicting player lineups. The Al agent
processes user inputs to provide structured predictions, enhancing interpretability and
adaptability to real-time changes in match circumstances. This approach aims to improve
the accuracy and clarity of match outcome predictions in cricket analytics.

https://www.analyticsvidhya.com/blog/2026/02/ai-agent-cricket-prediction

10. Al Drives AV Momentum at CES 2026

Category: Applications
Departments: Computer Science, Electrical & Computer Engineering, Industrial, Manufacturing &
Systems Engineering

Topics: Autonomous Systems, Al-Driven Safety Systems, Intelligent Navigation Algorithms, AV
Functionality Enhancements

Impact Score: 21.0
Rubric Scores

Research Relevance: 3 Educational Value: 4 Innovation / Novelty: 4
Practical Impact: 5 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

At CES 2026, autonomous vehicles (AVs) utilizing Al technology were prominently featured,
highlighting advancements in the field. The event showcased various innovations in
Al-driven systems that enhance the functionality and safety of AVs. This emphasis on Al in
AV development reflects ongoing trends in the automotive industry towards increased
automation and intelligent systems.

https://www.eetimes.com/ai-drives-av-momentum-at-ces-2026
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