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WEEKLY DIGEST: INFRASTRUCTURE & MANUFACTURING ENGINEERING

Advancements in Al and Physical Systems
Transform Industries

Recent breakthroughs in Al and physical systems are revolutionizing various
industries, from autonomous vehicles to sustainable energy and advanced
materials. Google DeepMind's Gemini Robotics 2 and NVIDIA's Cosmos 3 are
pushing the boundaries of Al capabilities, while innovations in nanoreactors,
quantum materials, and sustainable energy solutions are transforming the
physical world. These advancements have significant implications for industries
such as manufacturing, energy, and transportation. The developments highlight
the growing importance of interdisciplinary research and collaboration.

KEY FINDINGS IMPLICATIONS

v Google DeepMind releases Gemini - The integration of Al and physical
Robotics 2, a vision-language-action model systems will lead to increased efficiency
for humanoid robots and productivity in industries such as

manufacturing and logistics
v Researchers develop a hollow 9 9

nanoreactor that converts sunlight into - Advancements in sustainable energy
hydrogen peroxide solutions, such as nanoreactors and
hydrogen fuel cells, will play a crucial role

v UCLA scientists discover a method to ) . .
in reducing carbon emissions

guide heat like light at room temperature

using phonons - The development of more sophisticated
Al models will require increased focus on
business processes, governance, and
operational execution

Key Metrics: Google DeepMind's Gemini Robotics 2 enables humanoid robots to
perceive surroundings and coordinate movement; CdS@polydopamine nanoreactor
achieves a hydrogen peroxide production rate of 14.1 mmol/h; UCLA's phonon-based
material can guide heat at room temperature; 7.14: Date of publication of UCLA and
Ewha Womans University's plastic waste to hydrogen fuel process in PNAS; 14.1
mmol/h: Hydrogen peroxide production rate of CdS@polydopamine nanoreactor
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1. Google DeepMind Releases Gemini 2 Humanoid Model

Category: Research

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

Topics: Robotics, Multimodal Al, Vision-Language-Action Models, Humanoid Robot Control,
Physical AGI Development

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

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

Google DeepMind has released Gemini Robotics 2, a vision-language-action model that
enables humanoid robots to perceive their surroundings, reason through tasks, and
coordinate movement. The system allows for "intelligent whole-body control" and enables
robots to collaborate with each other. According to demonstrations, robots integrated with
Gemini Robotics 2 can autonomously complete household and industrial tasks after being
trained with a combination of teleoperation, video demonstrations, and simulation. The
development marks a step towards "physical AGI" (artificial general intelligence), although
experts note that safety safeguards and widespread deployment alongside humans remain
a challenge.

https://aibusiness.com/robotics/google-deepmind-gemini-2-humanoid-model

2. Orchard: An open framework for scalable agentic Al

Category: Research

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

Topics: Autonomous Systems, Agentic Al Frameworks, Scalable Reinforcement Learning,
Open-Source Al Research

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 have introduced Orchard, an open-source framework for scalable and
cost-effective agentic Al research. The framework features Orchard Env, a reusable
environment service that enables training and evaluating agents across various task
domains, including software-engineering, web-navigation, and personal-assistant agents.
Orchard has achieved strong results on complex tasks, such as 69.7% on SWE-bench
Verified, using relatively small models with approximately 3 billion active parameters. The
project also releases training data and evaluation methods to support the broader research
community in building and studying open agentic systems.

https://www.microsoft.com/en-us/research/blog/orchard-an-open-framework-for-scalable-agentic-ai
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3. Into the Omniverse: How Open World Models Push the

Frontier of Physical Al

Category: Research

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

Topics: Autonomous Systems, Open World Models, Physical Al Foundation Models, Vision
Reasoning, Scene Understanding

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

NVIDIA has introduced NVIDIA Cosmos 3, an open physical Al foundation model that
combines vision reasoning, world generation, and action prediction. The model family,
available under the Linux Foundation's OpenMDW 1.1 license, enables teams to post-train
models on their own data and hardware, facilitating specialization for robotics, autonomous
vehicles, and vision Al. Cosmos 3 allows developers to use a single model family for various
tasks, including scene understanding, synthetic data generation, and simulation of future
states. The model is part of NVIDIA's efforts to promote open ecosystems and facilitate the
development of physical Al.

https://blogs.nvidia.com/blog/open-world-models-physical-ai

4. Cell-inspired nanoreactor turns sunlight into hydrogen

peroxide

Category: Research

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

Topics: Science & Research, Artificial Photosynthesis, Biomimetic Nanoreactors,

Solar-to-Chemical Conversion

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 have developed a hollow nanoreactor, CdS@polydopamine, that mimics two
key features of living cells: a dynamic redox pair and a compartmentalized structure. The
nanoreactor achieved a hydrogen peroxide photosynthesis rate of 3.24 mmol gcat.-1 h-1
and a solar-to-chemical conversion efficiency of 1.2% under visible-light illumination. The
system, which can be embedded in a recyclable hydrogel matrix, enables continuous
synthesis of hydrogen peroxide under natural sunlight. The study demonstrates a new
approach to creating biomimetic nanoreactors for artificial photosynthesis and synthetic
chemistry.

https://www.sciencedaily.com/releases/2026/08/260804034642.htm
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5. NVIDIA Alpamayo 2 Super, the Frontier Open Model for

Robotaxis and Autonomous Vehicles, Now Available for
Commercial Use

Category: Applications

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

Topics: Autonomous Systems, Reinforcement Learning, Multitask Learning for Autonomous
Driving

Impact Score: 20.0
Rubric Scores
Research Relevance: 3 Educational Value: 2 Innovation / Novelty: 4

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

NVIDIA has released Alpamayo 2 Super, a commercially available autonomous driving model
that advances the capabilities of autonomous vehicles (AVs) in handling rare and complex
situations. Built on NVIDIA Cosmos 3 Super Reasoner and fine-tuned with reinforcement
learning, Alpamayo 2 Super offers leading multitask capabilities for autonomous driving and
is available under an open license for production use. The model ranked first on the LingoQA
autonomous driving reasoning benchmark and outperformed several other models in
NVIDIA testing, demonstrating state-of-the-art reasoning for driving-centric scenarios.
Alpamayo 2 Super is part of NVIDIA's collection of open models, datasets, and tools for
autonomous driving.

https://blogs.nvidia.com/blog/alpamayo-2-super-open-model-now-available

6. Researchers Turn Mixed Plastic Waste Into Clean Hydrogen

Fuel

Category: Research
Departments: Industrial, Manufacturing & Systems Engineering
Topics: Energy Al, Chemical Conversion, Sustainable Energy

Impact Score: 19.0
Rubric Scores
Research Relevance: 2 Educational Value: 3 Innovation / Novelty: 4

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

Researchers from UCLA and Ewha Womans University have developed a single-reactor
process to convert mixed plastic waste into hydrogen fuel. The process, published in PNAS
on July 14, 2026, achieved a hydrogen fuel purity of over 90%. This method presents a
potential approach for managing plastic waste while producing a clean energy source. The
study demonstrates a feasible conversion process, though further details are available in
the full publication.
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7. This tiny gold crystal could bring quantum technology out of

the deep freeze

Category: Research

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

Topics: Al Hardware, Quantum Materials, Room-Temperature Quantum Computing, Meta-Atom
Engineering, Quantum Light Manipulation

Impact Score: 18.0
Rubric Scores

Research Relevance: 2 Educational Value: 3 Innovation / Novelty: 4
Practical Impact: 4 Interdisciplinary Potential: 4 Ethical / Policy Implications: 1

Researchers at Louisiana State University have created a room-temperature quantum
material that can identify and transport distinct quantum states of light. The material,
engineered from a thin layer of gold on a glass chip with precisely arranged meta-atoms,
achieves a form of light manipulation previously only possible at extremely low
temperatures. This breakthrough addresses a significant barrier in quantum materials
research and could support the development of quantum computers, secure communication
systems, and advanced sensors. The team's design strategy could also be used to create a
new family of quantum materials.

https://www.sciencedaily.com/releases/2026/08/260806050706.htm

8. UCLA scientists discover how to guide heat like light at room

temperature

Category: Research

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

Topics: Al Hardware, Phonon Focusing, Quantum Thermal Engineering, Thermal Management

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 at UCLA Samueli School of Engineering have demonstrated that phonons,
atomic vibrations that carry heat, can move through a material in concentrated, ray-shaped
paths at room temperature. This phenomenon, known as phonon focusing, was observed in
boron arsenide, a crystalline semiconductor with high thermal conductivity. The finding
could enable new ways of controlling heat in advanced electronics and quantum
technologies, potentially addressing major limits in Al hardware, microelectronic devices,
and other electronics. The discovery establishes a foundation for quantum thermal
engineering, allowing for nanoscale precision in heat management.

https://www.sciencedaily.com/releases/2026/08/260805082506.htm

Page 5


https://www.sciencedaily.com/releases/2026/08/260806050706.htm
https://www.sciencedaily.com/releases/2026/08/260805082506.htm

9. Solving the solvent problem

Category: Research
Departments: Electrical & Computer Engineering, Metallurgical, Materials & Biomedical Engineering
Topics: Al for Energy Storage, Sodium-Metal Batteries, Electrolyte Development

Impact Score: 17.0
Rubric Scores
Research Relevance: 2 Educational Value: 2 Innovation / Novelty: 4

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

Researchers at MIT, led by Ju Li, have made a breakthrough in developing sodium-metal
batteries, a potential alternative to lithium-ion batteries. The team identified a suitable
electrolyte, a solvent molecule called DMTMSA, that enables long-term stability and fast
charging and discharging in sodium-metal batteries. This development addresses a key
challenge in sodium-metal batteries, as sodium metal is highly reactive and prone to
unwanted chemical reactions with electrolytes. The finding could help create low-cost,
resource-abundant energy storage systems.

https://news.mit.edu/2026/solving-solvent-problem-sodium-metal-batteries-0804

10. Prompt: Why Better Al Models Aren't Enough

Category: Business

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

Topics: Enterprise Al, Al Operationalization, Context-Aware Al, Al Change Management, Al
Value Measurement

Impact Score: 17.0
Rubric Scores
Research Relevance: 1 Educational Value: 3 Innovation / Novelty: 2

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

Recent developments in enterprise Al suggest that success is increasingly dependent on
factors beyond the Al model itself, including business processes, governance, context, cost
management, and operational execution. As Al deployments move into production,
organizations are finding that workflow redesign, change management, and employee trust
are crucial for successful implementation. The growing importance of context and
operational readiness is also emerging, with Al agents requiring sufficient business context
to perform reliably. Enterprises are shifting their focus from deploying Al to operating it
efficiently and demonstrating measurable business value.
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