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WEEKLY DIGEST: INFRASTRUCTURE & MANUFACTURING ENGINEERING

Al Innovations Transform Manufacturing
and Research Landscapes

Recent advancements in Al are reshaping the fields of manufacturing and
materials science. From tools that enhance 3D printing accuracy to Al models
predicting research trends, the integration of Al is proving transformative.
Notably, new security threats have emerged, prompting the development of
defense technologies to protect Al blueprints. Additionally, innovative
applications such as DNA robots for drug delivery and Al-guided experiments are
paving the way for future breakthroughs.

KEY FINDINGS IMPLICATIONS

v Al blueprints can be compromised using - Enhanced security measures will be

a small antenna, highlighting security essential as Al systems become more
vulnerabilities. prevalent.

v MIT's VisiPrint tool improves the - Improved visualization tools like VisiPrint
accuracy of 3D-printed object previews. may lead to higher quality in 3D printing.

v Al models can predict research trends in - Al's predictive capabilities could
materials science up to three years ahead. significantly influence future research
directions in materials science.

Key Metrics: Thousands of gig workers are involved in training humanoid robots
globally.; MIT's Al model is trained on a database of 2,000 semiconductor materials.;
The DIVA Strategic Research Network was founded to advance vehicular Al
technologies.
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1. Al blueprints can be stolen with a single small antenna

Category: Research

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

Topics: Al Security, Information Extraction, Vulnerability Mitigation, Defense Technologies

Impact Score: 27.0

Rubric Scores

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

A joint research team from KAIST and international institutions has identified a new security
threat that can extract information from Al systems, described as "peeking at Al blueprints."
In response, the team developed corresponding defense technologies aimed at mitigating
this vulnerability. The findings are anticipated to enhance Al security in multiple sectors,
including autonomous driving, healthcare, and finance.

https://techxplore.com/news/2026-04-ai-blueprints-stolen-small-antenna.html

2. Preview tool helps makers visualize 3D-printed objects

Category: Research

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

Topics: Generative Al, 3D Object Visualization, Aesthetic Rendering, Waste Reduction in 3D
Printing

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 from MIT and collaborators have developed VisiPrint, an Al-powered tool
designed to generate accurate aesthetic previews for 3D-printed objects, addressing the
common issue of discrepancies between expected and actual appearances. Users can
upload a screenshot of their design and an image of the print material, from which VisiPrint
creates a rendering that considers factors such as color, gloss, and translucency. This tool
aims to reduce waste in the 3D printing process by minimizing the number of prototypes
needed to achieve the desired appearance, particularly benefiting fields like dentistry and
architecture. The research will be presented at the ACM CHI Conference on Human Factors
in Computing Systems.
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3. Azzedine Boukerche

Category: Research

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

Topics: Autonomous Systems, Vehicular Edge Networking, 5G Networking Algorithms, Scalable
Al Software

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

Azzedine Boukerche, a Distinguished University Professor at the University of Ottawa, has
made significant contributions to the fields of smart, autonomous vehicles and Al-based
vehicular edge/cloud networking. He founded the DIVA Strategic Research Network, which
was instrumental in developing 5G networking algorithms and scalable Al-based software
for smart cars, addressing early gaps in the deployment of edge/cloud computing for
autonomous vehicles. Boukerche has published extensively in these areas, receiving 18
Best Research Paper Awards from top-tier conferences, and has served in editorial roles for
numerous academic journals. His work has established a foundational framework for future
advancements in vehicular networking and computing technologies.

https://wpcms.computer.org/profiles/azzedine-boukerche

4. Al maps science papers to predict research trends two to

three years ahead

Category: Research

Departments: Computer Science, Engineering Education & Leadership, Mathematical Sciences, Civil,
Environmental & Construction Engineering

Topics: Science & Research, Research Trend Prediction, Information Overload Mitigation, Al
Literature Analysis

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 Karlsruhe Institute of Technology (KIT) have developed an Al-based
approach to systematically analyze the growing body of materials science publications. This
method aims to extract new research ideas from the vast amount of scientific literature,
addressing the challenge of information overload in the field. Their findings, published in
Nature Machine Intelligence, demonstrate the potential of Al to identify novel research
avenues amidst the increasing volume of scientific papers.

https://techxplore.com/news/2026-04-ai-science-papers-trends-years.html
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5. Diffusion-based Al model successfully trained in

electroplating

Category: Research

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

Topics: Generative Al, Diffusion Models, Electrochemical Optimization, Industrial Al Applications

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 Los Alamos National Laboratory have developed generative diffusion-based
Al models specifically for electrochemistry, enhancing the electrochemical deposition
process. This innovative approach utilizes experimental data to improve the efficiency and
effectiveness of electroplating, which is widely used to enhance material properties such as
corrosion resistance and conductivity. The study demonstrates the potential of Al to
optimize industrial electrochemical techniques.

https://techxplore.com/news/2026-04-diffusion-based-ai-successfully-electroplating.html

6. The gig workers who are training humanoid robots at home

Category: Policy & Ethics

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

Topics: Robotics, Humanoid Robot Training, Privacy Concerns, Real-World Movement Data

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

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

Microl has employed thousands of contract workers across over 50 countries to perform
tasks such as recording themselves completing household chores, which contributes to local
economies by providing well-paying jobs. However, this practice raises significant concerns
regarding privacy and informed consent. The article highlights the challenges in training
humanoid robots, noting that while large language models have advanced through
extensive text data, robotics requires complex real-world movement data that is difficult to
obtain. Researchers emphasize the necessity of collecting this data to enable robots to
effectively interact with their environments.

https://www.technologyreview.com/2026/04/01/1134863/humanoid-data-training-gig-economy-2026-b

reakthrough-technology/
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7. MIT researchers use Al to uncover atomic defects in

materials

Category: Research

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

Topics: Science & Research, Atomic Defect Classification, Neutron-Scattering Techniques,
Semiconductor Material Analysis

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

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

MIT researchers have developed an Al model that classifies and quantifies atomic-scale
defects in materials using data from a noninvasive neutron-scattering technique. Trained on
a database of 2,000 semiconductor materials, the model can simultaneously detect up to six
types of point defects, addressing a significant challenge in materials science where
traditional methods often require destructive testing. This advancement aims to enhance
the precision of defect management in various applications, including semiconductors and
solar cells, thereby improving material performance. The findings are detailed in the journal
*Matter*.

https://news.mit.edu/2026/mit-researchers-use-ai-uncover-atomic-defects-materials-0330

8. National Robotics Week - Latest Physical Al Research,
Breakthroughs and Resources

Category: Applications

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

Topics: Robotics, Robot Learning, Simulation Techniques, Foundation Models

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

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

During National Robotics Week, NVIDIA emphasized advancements in Al that facilitate the
integration of robotics into various industries, including agriculture, manufacturing, and
energy. Key developments in robot learning, simulation, and foundation models are
expediting the transition of robots from virtual training environments to real-world
applications. NVIDIA's platforms provide developers with resources for creating robots
capable of perception, reasoning, and action in complex settings. The company plans to
provide ongoing updates on its physical Al technologies throughout the week.

https://blogs.nvidia.com/blog/national-robotics-week-2026/

Page 5


https://news.mit.edu/2026/mit-researchers-use-ai-uncover-atomic-defects-materials-0330
https://blogs.nvidia.com/blog/national-robotics-week-2026/

9. DNA robots could deliver drugs and hunt viruses inside your

body

Category: Research

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

Topics: Robotics, DNA Nanorobots, Targeted Drug Delivery, DNA Strand Displacement,
Al-Driven Design

Impact Score: 23.0
Rubric Scores

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

Researchers are advancing the development of DNA-based nanorobots capable of
performing precise tasks in medicine and technology, such as targeted drug delivery and
advanced manufacturing. By employing techniques like DNA strand displacement and
external physical signals, they are creating control systems that enable predictable
movement in these microscopic machines. Despite the promising applications, challenges
remain in scaling these systems due to factors like Brownian motion and the need for more
comprehensive databases on DNA mechanics. Future progress will require interdisciplinary
collaboration, including the establishment of standardized DNA parts libraries and the
integration of artificial intelligence for design and simulation improvements.

https://www.sciencedaily.com/releases/2026/03/260331001104.htm

10. ORNL Work Explores Al-Guided Experiments That Adapt in

Real Time

Category: Research

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

Topics: Autonomous Systems, Al-Guided Experiments, Real-Time Adaptation, Nanomaterials
Research

Impact Score: 23.0
Rubric Scores

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

Yongtao Liu, an R&D staff member at Oak Ridge National Laboratory's Center for Nanophase
Materials Sciences, is advancing nanomaterials research by developing Al-guided
experiments that require minimal human intervention. The focus of this work is to
understand how experimental conditions can be adjusted in real-time based on Al analysis.
This approach aims to enhance the efficiency and adaptability of nanomaterials
experimentation. The research seeks to streamline the experimental process, potentially
leading to more effective and autonomous research methodologies.
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