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Physical Al Revolutionizes Manufacturing
and Engineering

Recent advancements in physical Al are reshaping the manufacturing landscape,
with major collaborations like Microsoft and NVIDIA leading the charge. These
innovations focus on enhancing human capabilities rather than just automating
processes. Additionally, the integration of Al in product engineering is being
scrutinized for its real-world applicability, highlighting both challenges and
opportunities. Meanwhile, Tesla's ambitious chip fabrication project aims to
significantly boost Al chip production, indicating a growing demand for
specialized hardware in the industry.

KEY FINDINGS IMPLICATIONS

v Microsoft and NVIDIA are advancing - The shift towards physical Al could lead
physical Al to enhance human capabilities to more innovative manufacturing

in manufacturing. processes.

v/ A survey reveals key limitations and - Increased Al chip production may
capabilities influencing Al adoption in accelerate the development of advanced
product engineering. Al applications.

v Tesla's Terafab project aims to produce - Understanding the limitations of Al in
100-200 billion custom Al chips annually. engineering is crucial for successful

implementation.

Key Metrics: Tesla's Terafab project estimated cost: $25 billion.; Production capacity:
100-200 billion custom Al and memory chips annually.; Survey conducted with 300
respondents regarding Al in product engineering.
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1. Weisong Shi

Category: Research

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

Topics: Edge Al, Autonomous Driving, Electric Mobility Technologies, Edge Computing
Challenges

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

Weisong Shi, an Alumni Distinguished Professor at the University of Delaware, leads the
Connected and Autonomous Research Laboratory and serves as the honorary director of the
NSF eCAT Industry-University Cooperative Research Center, focusing on electric and
autonomous mobility technologies. He is recognized for his contributions to edge computing
and autonomous driving, notably through his highly cited paper "Edge Computing: Vision
and Challenges." Dr. Shi has held various academic and administrative roles, including
positions at Wayne State University and as an NSF program director. He is actively involved
in editorial and conference leadership roles within the computing community, including
serving as Editor-in-Chief of IEEE Internet Computing Magazine and General Chair of ACM
MobiCom'24.

https://wpcms.computer.org/profiles/weisong-shi/

2. Why physical Al is becoming manufacturing's next

advantage

Category: Business

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

Topics: Physical Al, Human-Al Collaboration, Manufacturing Adaptability, Al Governance

Impact Score: 25.0

Rubric Scores

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

Microsoft and NVIDIA are collaborating to advance the integration of physical Al in
manufacturing, shifting the focus from mere automation to enhancing human capabilities
and fostering innovation. This new approach emphasizes the importance of
intelligence-where Al systems understand business data and workflows-and trust, ensuring
security and governance in high-stakes environments. The transition to physical Al allows
for improved adaptability in manufacturing processes, as Al systems can now coordinate
machines and respond to real-world variability alongside human workers. This paradigm
aims to bridge the gap between traditional automation and human judgment, facilitating
more effective and scalable operations.

https://www.technologyreview.com/2026/03/13/1134184/why-physical-ai-is-becoming-manufacturings

-next-advantage/
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3. Pragmatic by design: Engineering Al for the real world

Category: Business

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

Topics: Enterprise Al, Al Governance, Predictive Analytics, Al-Powered Simulation,
Sustainability in Al

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

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

A recent report based on a survey of 300 respondents and interviews with technology
executives explores the scaling of Al in product engineering, identifying key limitations and
capabilities influencing adoption. It highlights the necessity of verification, governance, and
human accountability in environments where Al impacts physical products, leading
engineers to adopt layered Al systems with varying trust levels. Predictive analytics and
Al-powered simulation are prioritized for investment, with 90% of engineering leaders
planning to increase Al funding in the next one to two years, albeit modestly. The report
emphasizes that sustainability and product quality are the primary measurable outcomes of
Al adoption, overshadowing traditional metrics like time to market and internal operational
improvements.

https://www.technologyreview.com/2026/03/12/1133675/pragmatic-by-design-engineering-ai-for-the-r

eal-world/

4. Conditions of benefits and risks when algorithmic

technology is implemented for public sector policing and fraud
detection: a systematic literature review

Category: Applications

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

Topics: Al Ethics & Safety, Fraud Detection Algorithms, Predictive Policing, Artificial Neural
Networks, Random Forest Classifiers

Impact Score: 25.0
Rubric Scores

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

This article reviews the implementation of algorithmic technology in public sector
applications, particularly in policing and fraud detection. A systematic literature review
revealed a predominance of studies focusing on the risks associated with these
technologies, with only 8 out of 45 studies highlighting their benefits. Notably, engineering
and technology research identified various algorithmic methods, such as artificial neural
networks and Random Forest Classifiers, achieving high accuracy rates (up to 99.3%) in
fraud detection. Additionally, predictive policing studies demonstrated the potential for
significant efficiency improvements, with algorithms successfully predicting crime locations
and causes with accuracy rates exceeding 80%.

https://link.springer.com/article/10.1007/s00146-026-02967-1
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5. A night vision upgrade: How Al-tuned VO: films could make

infrared cameras far more sensitive

Category: Research

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

Topics: Computer Vision, Thermal Detection Enhancement, Al-Tuned Sensor Materials, Infrarec
Imaging Technology

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 UNIST have developed a sensor material that enhances thermal detection
capabilities, inspired by the infrared sensory organs of snakes. This innovation utilizes
artificial intelligence to improve the performance of infrared cameras and night-vision
systems for vehicles, as well as other applications that require sensitive thermal sensing.
The findings suggest significant advancements in the field of thermal imaging technology.

https://techxplore.com/news/2026-03-night-vision-ai-tuned-vo.html

6. As Open Models Spark Al Boom, NVIDIA Jetson Brings It to

Life at the Edge

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

Topics: Edge Al, Private Al Assistants, Generative Al in Robotics, Humanoid Controller Training

Impact Score: 25.0
Rubric Scores

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

At CES, Caterpillar showcased its Cat Al Assistant, which operates on NVIDIA's Jetson Thor
platform, enabling real-time voice interactions and task automation without cloud
dependency. This system leverages open models like OpenClaw, allowing developers to
create private Al assistants that prioritize data privacy and low latency. The integration of
generative Al models into physical systems, such as robotics, is exemplified by projects like
NVIDIA's SONIC, which trains humanoid controllers for real-time execution on devices.
Additionally, academic initiatives, such as those from UIUC and NYU, demonstrate the
practical applications of these technologies in robotics, achieving significant advancements
in task execution and generalization.

https://blogs.nvidia.com/blog/jetson-generative-ai-edge-0ss
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7. Tesla Terafab Project: Elon Musk Confirms Launch in Seven

Days

Category: Business

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

Topics: Al Hardware, Custom Al Chips, 2nm Process Technology, Autonomous Vehicle Support,
Robotics Infrastructure

Impact Score: 24.0
Rubric Scores
Research Relevance: 3 Educational Value: 4 Innovation / Novelty: 5

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

Tesla's Terafab chip fabrication project, set to launch on March 21, aims to establish a
vertically integrated chip manufacturing facility capable of producing between 100 and 200
billion custom Al and memory chips annually. With an estimated cost of $25 billion, the
facility will utilize advanced 2 nanometre process technology and is expected to support
Tesla's Full Self-Driving software, the Cybercab robotaxi program, and xAl's Grok model
training infrastructure. The project positions Tesla to reduce its reliance on external
suppliers and potentially transform its cost structure for autonomous vehicles and robotics.
Initial production of Tesla's fifth-generation Al chip, Al5, is anticipated to begin in 2026, with
volume production expected by 2027.

8. TACC: Designing Protein Building Blocks for Advanced
Materials

Category: Research

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

Topics: Science & Research, Protein Engineering, Self-Assembly Mechanisms, Advanced
Materials Applications

Impact Score: 23.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 4

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

Researchers utilized the Stampede3 supercomputer at TACC to design proteins capable of
self-assembling under extreme conditions. The study addresses the limitations of natural
protein folding, which typically occurs within narrow pH and temperature ranges. By
engineering these proteins, the researchers aim to expand their applicability in advanced
materials. The findings could have significant implications for various fields, including
biotechnology and materials science.

https://www.hpcwire.com/off-the-wire/tacc-designing-protein-building-blocks-for-advanced-materials
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9. How Pokémon Go is giving delivery robots an inch-perfect

view of the world

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

Topics: Robotics, Visual Positioning Model, Urban Navigation, Augmented Reality 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

Niantic Spatial has developed a visual positioning model trained on 30 billion urban images,
enabling precise location tracking within several centimeters at over a million hotspots. This
model incorporates extensive metadata from the images, allowing it to predict locations
even in areas with limited data. The technology will be utilized by Coco's robots, which are
equipped with cameras to enhance their navigation and positioning capabilities, particularly
in urban environments. Niantic's advancements in visual positioning are contributing to a
significant increase in robotics applications, particularly in augmented reality and
autonomous navigation.

https://www.technologyreview.com/2026/03/10/1134099/how-pokemon-go-is-helping-robots-deliver-pi
zza-on-time/

10. We Used 5 Outlier Detection Methods on a Real Dataset:

They Disagreed on 96% of Flagged Samples

Category: Research

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

Topics: Al Ethics, Outlier Detection Methods, Consensus Quality Evaluation, Wine Quality
Indicators

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

A study analyzed 816 wines identified by various detection methods, ultimately narrowing
the selection to 32 wines that received unanimous recognition across all methods. The
research aimed to identify consistent quality indicators among wines that were flagged,
revealing common characteristics shared by the selected wines. This finding suggests a
potential framework for evaluating wine quality through a consensus approach.

https://www.kdnuggets.com/we-used-5-outlier-detection-methods-on-a-real-dataset-they-disagreed-on
-96-of-flagged-samples
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