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Al Advances in Manufacturing and
Engineering Applications

Recent developments in Al have shown significant advancements in various
manufacturing and engineering applications. From generating scenarios for
extreme events to designing new materials, Al is being used to improve
efficiency, accuracy, and safety. Researchers have also made progress in
reconstructing complex 3D scenes, navigating without GPS, and developing
custom chips for autonomous vehicles. These advancements demonstrate the
potential of Al to transform industries such as aerospace, automotive, and

energy.

KEY FINDINGS

v MIT engineers have developed a
machine learning algorithm called Extreme
Event Aware (n-learning) that generates
plausible extreme events and worst-case
scenarios.

v Researchers at Washington State
University have used Al to identify optimal
3D printing configurations for a
high-performance metal alloy used in
aerospace applications.

v Waymo has developed a custom-built
chip for its autonomous vehicles, marking
its first foray into custom silicon.

IMPLICATIONS

- The increasing use of Al in
manufacturing and engineering is likely to
lead to significant improvements in
efficiency, accuracy, and safety.

— As Al continues to advance, we can
expect to see more applications in
industries such as aerospace, automotive,
and energy.

- The development of custom chips for
autonomous vehicles could lead to faster
and more efficient processing of sensor
data.

Key Metrics: 100 million possibilities searched by Al to find a cheaper way to 3D-print
a NASA rocket alloy; 5-nanometer application-specific integrated circuit developed by
Waymo for its autonomous vehicles; 3D printing configurations optimized for a
high-performance metal alloy (GRCop-42) used in aerospace applications
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1. Generating scenarios for extreme events, without extreme

data

Category: Research

Departments: Computer Science, Aerospace & Mechanical Engineering, Civil, Environmental &
Construction Engineering, Industrial, Manufacturing & Systems Engineering,
Mathematical Sciences

Topics: Al for Science & Research, Extreme Event Forecasting, Data-Efficient Learning

Impact Score: 27.0
Rubric Scores

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

MIT engineers have developed a machine learning algorithm, called Extreme Event Aware or
"n-learning"”, that generates plausible extreme events and worst-case scenarios, such as
storms, heat waves, and wildfires. Unlike existing methods, this approach does not require
historical data on extreme events to make predictions, instead learning from a dataset of
daily weather records and maps. The algorithm can estimate the likelihood and
characteristics of extreme events, such as duration, intensity, and area of impact, and can
be applied to various fields beyond weather events, including financial markets and robotic
navigation. The method is described in a paper published in Nature Communications.

https://news.mit.edu/2026/generating-scenarios-extreme-events-without-extreme-data-0824

2. Adaptive Al combines complementary motion experts to
reconstruct complex 3D scenes

Category: Research

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

Topics: Multimodal Al, Dynamic 3D Reconstruction, Motion Representation Learning

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

Researchers highlight a challenge in Al: accurately reconstructing dynamic 3D
environments, which is crucial for applications like self-driving vehicles and virtual reality.
The issue lies in representing diverse motions found in real-world scenes, as no single
representation can model the various motions encountered. This limitation hinders the
development of Al technologies that rely on dynamic 3D environment reconstruction. A
generalizable dynamic representation is needed to address this challenge.

https://techxplore.com/news/2026-08-ai-combines-complementary-motion-experts.html
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3. Al searched 100 million possibilities and found a cheaper

way to 3D-print a NASA rocket alloy

Category: Research

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

Topics: Al for Science & Research, Generative Al for Material Science, Optimization for 3D
Printing

Impact Score: 24.0
Rubric Scores

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

Researchers at Washington State University have developed an artificial intelligence (Al)
approach to identify optimal 3D printing configurations for a high-performance metal alloy,
GRCop-42, used in aerospace applications. The Al model efficiently searched over 100
million possible printing configurations, recommending settings that allowed the team to
successfully print the alloy using lower laser power on commercial equipment. This advance
could democratize the printing of GRCop-42 by making it accessible to more common
commercial printers, potentially expanding its applications. The Al strategy may also be
applicable to other scientific problems involving large search spaces, such as drug
discovery.

https://www.sciencedaily.com/releases/2026/08/260827010504.htm

4. NASA just used satellites and debris to navigate without

GPS

Category: Research
Departments: Aerospace & Mechanical Engineering, Computer Science
Topics: Autonomous Systems, Space Navigation, Vision-based Localization, Orbital

Determination, Edge Al

Impact Score: 23.0
Rubric Scores

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

NASA's Starling mission has successfully demonstrated a system called FALCON (Fast
Autonomous Lost-in-space Catalog-based Optical Navigation) that enables a spacecraft to
determine its orbital position using observations of other objects in space. FALCON uses a
combination of onboard cameras and a catalog of known satellites to navigate
independently of external navigation networks like GPS. In a recent experiment, FALCON
improved the known orbits of over 200 objects in space over a three-day period without
ground intervention. This technology could be crucial for future missions in deep space or
lunar/Mars environments where GPS signals are weak or unavailable.

https://www.sciencedaily.com/releases/2026/08/260826055450.htm
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5. Al helps design new materials that work in the real world

Category: Research
Departments: Metallurgical, Materials & Biomedical Engineering, Computer Science
Topics: Generative Al, Materials Genome, Chemical Stability, Lattice Dynamics

Impact Score: 21.0
Rubric Scores
Research Relevance: 4 Educational Value: 4 Innovation / Novelty: 4

Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Researchers at MIT have developed a framework called CrysVCD, which improves the
stability rate of generated materials by applying chemical rules at the beginning of the
materials generation process. The approach ensures that generated materials satisfy key
rules of chemistry relating to electron valence shells, resulting in a nearly 70% success rate
in achieving high lattice-dynamics stability. CrysVCD can be integrated with existing
material models, enabling the creation of materials with specific desired properties such as
high thermal conductivity or high dielectric constant. This development aims to reduce the
computational cost of screening out unstable materials, making materials design more
efficient and accessible.

https://news.mit.edu/2026/ai-helps-design-new-materials-that-work-in-real-world-0826

6. From cartwheels to backflips, motion-imitation framework
teaches three robots dynamic movements

Category: Research

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

Topics: Robotics, Motion Imitation Framework, Legged Robot Control, Dynamic Movement
Planning

Impact Score: 19.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4

Practical Impact: 4 Interdisciplinary Potential: 3 Ethical / Policy Implications: 1

Researchers highlight the potential benefits of legged robots in dynamic environments, such
as home settings. However, current legged robots struggle to replicate complex whole-body
movements quickly and reliably. This limitation hinders their effectiveness in tasks that
require adaptability and agility. The study identifies a key challenge for the development of
more advanced legged robots.

https://techxplore.com/news/2026-08-cartwheels-backflips-motion-imitation-framework.html
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7. Waymo Develops Its Own Chip for Self-Driving

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

Topics: Autonomous Systems, Edge Al, Al Hardware, Custom Chip Design, Autonomous Vehicle
Processing

Impact Score: 18.0
Rubric Scores
Research Relevance: 2 Educational Value: 3 Innovation / Novelty: 4

Practical Impact: 4 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

Waymo has developed a custom-built chip for its autonomous vehicles, marking its first
foray into custom silicon. The 5-nanometer application-specific integrated circuit is designed
to process sensor data from robotaxis, delivering over 1,000 trillion operations per second.
The chip is a key component of Waymo's autonomous driving system, enabling rapid
processing and response times. The new chip will be featured in Waymo's latest Ojai
robotaxi, currently in commercial service in several US cities.

https://aibusiness.com/generative-ai/waymo-develops-own-chip-for-self-drivin

8. Enterprise Al's real risk isn't autonomous agents. It's the
complexity between them.

Category: Business

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

Topics: Enterprise Al, Agent Governance, Complex Systems

Impact Score: 18.0
Rubric Scores
Research Relevance: 2 Educational Value: 3 Innovation / Novelty: 2

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

The increasing complexity of enterprise Al systems, where multiple agents interact and call
APIls, is creating a governance challenge. As the number of agents and connections between
them grows, it becomes difficult to track permissions, ownership, and decision-making
processes. To address this issue, the article argues that enterprises need a governance
infrastructure that provides agent-level identity, oversight, and enforcement, enabling them
to track and control agent behavior in real-time. This requires a shift from checklist-based
approvals to a more comprehensive approach that accounts for the complex interactions
between agents.
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9. Atomic catalyst unlocks the hidden value of plant waste

Category: Research

Departments: Metallurgical, Materials & Biomedical Engineering, Chemistry & Biochemistry,
Aerospace & Mechanical Engineering

Topics: Science & Research, Single-Atom Catalysts, Biomass Conversion, Sustainable
Chemistry

Impact Score: 18.0
Rubric Scores
Research Relevance: 2 Educational Value: 2 Innovation / Novelty: 4

Practical Impact: 4 Interdisciplinary Potential: 5 Ethical / Policy Implications: 1

Researchers from the Department of Chemical Engineering have developed a highly
efficient "single-atom catalyst" that breaks down lignin, a complex molecule found in plant
biomass, into valuable chemical products. The catalyst, which contains individual ruthenium
atoms embedded in a nitrogen-doped carbon material, was found to operate through a
specific atomic arrangement known as a "Ru-N4 site". The team demonstrated the catalyst's
effectiveness in converting lignin into useful aromatic compounds, including phenol, under
relatively mild conditions. The findings provide a detailed understanding of how single-atom
catalysts operate during biomass conversion, which could guide the development of more
efficient catalytic systems.

https://www.sciencedaily.com/releases/2026/08/260824065601.htm

10. Human-in-the-Loop Without Killing Throughput

Category: Applications
Departments: Computer Science, Industrial, Manufacturing & Systems Engineering
Topics: Al Ethics & Safety, Human-in-the-Loop, Risk-Based Routing, Text-to-SQL

Impact Score: 17.0
Rubric Scores

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

A text-to-SQL agent was deployed to an analytics team, but its safety mechanism, which
required human approval for non-SELECT queries, led to a bottleneck. The team found that
the mechanism was too broad and caused delays, leading to "rubber-stamp fatigue" among
reviewers who began approving queries without fully reading them. To address this issue,
the team implemented risk-based routing, which scores agent actions against certain
signals and only escalates high-risk actions to human reviewers. This approach allows
low-risk actions to execute immediately without human oversight.
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