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WEEKLY DIGEST: INFRASTRUCTURE & MANUFACTURING ENGINEERING

Al Innovations Drive Energy Efficiency and
Design Advances

Recent advancements in Al are significantly impacting infrastructure and
manufacturing engineering, particularly in energy management and molecular
design. Researchers are developing Al-driven controllers that mimic human brain
functions to enhance power grid reliability amid rising renewable energy use.
Additionally, breakthroughs in Al are enabling substantial reductions in energy
consumption while improving operational accuracy. These innovations are paving
the way for more efficient processes and smarter design methodologies across
various sectors.

KEY FINDINGS IMPLICATIONS

v Al-driven controllers can enhance power - Increased reliance on Al could lead to
grid resilience. more sustainable energy practices.

v Al systems in the U.S. consumed 415 — The shift to agent-first enterprise models
terawatt hours in 2024. may redefine workforce roles.

v New Al models are being developed to — Al advancements in molecular design
detect early signs of sinkholes. could revolutionize materials engineering.

Key Metrics: Al systems accounted for over 10% of U.S. electricity production in
2024.; Projected 70% increase in Al technology budgets over the next two years,;
Energy use by Al systems expected to double by 2030.
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1. Al-driven controllers imitating the human brain could

strengthen the grid

Category: Research

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

Topics: Autonomous Systems, Al-based Control Strategies, Grid Stability Management,
Renewable Energy Integration

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

Hussain Khan's doctoral dissertation at the University of Vaasa presents advanced Al-based
control strategies aimed at enhancing the reliability and resilience of local power grids in
the context of increasing reliance on intermittent energy sources such as solar and wind.
The research addresses the engineering challenges associated with maintaining grid
stability as traditional power plants are phased out. The findings contribute to the
development of more effective management techniques for integrating renewable energy
into existing grid infrastructures.

https://techxplore.com/news/2026-04-ai-driven-imitating-human-brain.html

2. Al breakthrough cuts energy use by 100x while boosting

accuracy

Category: Research

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

Topics: Al Hardware, Neuro-Symbolic Al, Energy Efficiency, Visual-Language-Action Systems

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

Artificial intelligence systems in the United States consumed approximately 415 terawatt
hours of electricity in 2024, accounting for over 10% of the country's total electricity
production, with demand expected to double by 2030. In response to sustainability
concerns, researchers at a School of Engineering developed a neuro-symbolic Al system
that combines traditional neural networks with symbolic reasoning, achieving significant
improvements in efficiency and performance. This system demonstrated a 95% success rate
on the Tower of Hanoi puzzle, compared to 34% for standard models, and reduced training
energy consumption to just 1% of that used by conventional visual-language-action
systems. The findings will be presented at the International Conference of Robotics and
Automation in May.

https://www.sciencedaily.com/releases/2026/04/260405003952.htm
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3. Brookhaven Lab: Turning Uncertainty into a Design Tool for

Al-Engineered Molecules

Category: Research

Departments: Computer Science, Mathematical Sciences, Metallurgical, Materials & Biomedical
Engineering

Topics: Healthcare Al, Al-Engineered Molecules, Uncertainty Quantification, Predictive Modeling

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

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

Researchers from the U.S. Department of Energy's Brookhaven National Laboratory and
Texas A&M University have developed Al-based molecular design models that leverage
uncertainty to enhance their predictive capabilities. By incorporating uncertainty into the
design process, these models can generate molecules with improved predicted properties
compared to traditional models. This approach represents a significant advancement in the
field of molecular design, demonstrating that embracing uncertainty can lead to better
outcomes in Al-engineered molecules.

https://www.hpcwire.com/off-the-wire/brookhaven-lab-turning-uncertainty-into-a-design-tool-for-ai-en

ineered-molecules/

4. Enabling agent-first process redesign

Category: Business

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

Topics: Enterprise Al, Agent-First Model, Machine-Readable Process Definitions, Structured
Data Flows, Al Initiative Prioritization

Impact Score: 24.0
Rubric Scores
Research Relevance: 4 Educational Value: 4 Innovation / Novelty: 4

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

The article discusses the transition to an "agent-first" enterprise model, where Al systems
operate processes while humans focus on governance and policy. With Al technology
budgets projected to increase by over 70% in the next two years, organizations are
encouraged to adopt Al agents to achieve significant performance improvements beyond
traditional automation. The article emphasizes the need for machine-readable process
definitions and structured data flows to effectively implement Al agents, as well as the
importance of understanding economic drivers to prioritize valuable Al initiatives. It warns
that companies must adapt their operating models swiftly to avoid falling behind
competitors who are already leveraging these technologies.
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5. CFP: Special Issue on Leading the Next Computing Frontier:

Quantum and Intelligent Systems

Category: Business

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

Topics: Quantum Computing, Hybrid Quantum-Classical Computing, Quantum-Inspired
Algorithms, Cybersecurity Implications, Digital Transformation Strategies

Impact Score: 23.0
Rubric Scores

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

The upcoming special issue of IT Professional aims to explore the integration of quantum
computing and intelligent systems within enterprise information technology. It seeks
contributions that address the theoretical foundations, strategic implications, and practical
applications of these technologies, particularly in optimizing enterprise architectures and
enhancing digital transformation. Topics of interest include hybrid quantum-classical
computing, quantum-inspired algorithms, and the implications for cybersecurity and
governance. The issue encourages cross-disciplinary innovations and real-world case
studies to advance understanding of how these next-generation paradigms will impact
modern digital ecosystems.

6. How Does Al Learn to See in 3D and Understand Space?

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

Topics: Computer Vision, Depth Estimation, Foundation Segmentation, Geometric Fusion,
Spatial Intelligence

Impact Score: 22.0
Rubric Scores

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

The article discusses the convergence of depth estimation, foundation segmentation, and
geometric fusion in the development of spatial intelligence in Al systems. It highlights how
these techniques collectively enhance an Al's ability to perceive and understand
three-dimensional environments. The integration of these methods is positioned as a
significant advancement in enabling machines to interpret spatial relationships and
structures more effectively. The implications of this convergence for applications in robotics
and computer vision are also considered.

https://towardsdatascience.com/how-does-ai-learn-to-see-in-3d-and-understand-space
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7. Using Al models to detect sinkhole trouble

Category: Research
Departments: Industrial, Manufacturing & Systems Engineering, Civil, Environmental & Construction
Engineering, Computer Science

Topics: Al in Infrastructure Safety, Sinkhole Detection, Data-Driven Engineering, Geomatics
Applications

Impact Score: 22.0

Rubric Scores

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

Researchers at the University of Florida are creating Al models aimed at detecting early
signs of sinkholes. Led by Minhee Kim, Ph.D., from the Department of Industrial and
Systems Engineering, the project focuses on applying data-driven approaches to address
real-world engineering challenges. The study highlights geomatics as a promising and
underexplored area for leveraging Al in infrastructure safety.

https://techxplore.com/news/2026-04-ai-sinkhole.html

8. ChatGPT for operations teams

Category: Applications

Departments: Computer Science, Industrial, Manufacturing & Systems Engineering

Topics: Enterprise Al, Workflow Optimization, Process Standardization, Team Communication
Enhancement

Impact Score: 21.0
Rubric Scores

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

The article discusses the application of ChatGPT by operations teams to enhance workflow
efficiency and coordination. It highlights how the integration of this Al tool facilitates the
standardization of processes, leading to improved execution speed. The findings suggest
that leveraging ChatGPT can significantly optimize operational tasks and communication
within teams.

https://openai.com/academy/operations
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9. Rethinking Enterprise Search: How Cortex Search Turns

Data into Business Impact

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

Topics: Enterprise Al, Hybrid Retrieval Systems, Retrieval Augmented Generation, Semantic
Search

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 limitations of traditional enterprise search systems, which struggle
to keep pace with the complexities of modern data environments, leading to significant
productivity losses for developers. It introduces Cortex Search, a hybrid retrieval system
that combines keyword and semantic search to enhance information retrieval efficiency.
This system is designed to provide low-latency, high-quality search capabilities directly over
Snowflake data, adapting to data changes without requiring extensive manual tuning.
Cortex Search supports two key applications: Retrieval Augmented Generation for Al chat
applications and embedded enterprise search, improving the relevance and accuracy of
search results while maintaining user trust.

https://www.analyticsvidhya.com/blog/2026/04/how-cortex-search-turns-data-into-business-impact

10. How Visual-Language-Action (VLA) Models Work

Category: Research
Departments: Computer Science, Industrial, Manufacturing & Systems Engineering, Aerospace &
Mechanical Engineering

Topics: Robotics, Vision-Language-Action Models, Humanoid Robot Interaction, Mathematical
Foundations

Impact Score: 20.0
Rubric Scores

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

The article discusses the mathematical foundations underlying Vision-Language-Action
(VLA) models, which are designed for humanoid robots. It outlines how these models
integrate visual perception, language understanding, and action execution to enable robots
to interact with their environment more effectively. The focus is on the theoretical
framework that supports the development and implementation of VLA models, highlighting
their potential applications in robotics.

https://towardsdatascience.com/how-visual-language-action-vla-models-work
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