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WEEKLY DIGEST: INFRASTRUCTURE & MANUFACTURING ENGINEERING

Innovative Al Frameworks Transform
Infrastructure and Robotics

Recent advancements in Al are reshaping infrastructure and manufacturing
engineering, with a focus on enhancing reliability and efficiency. New frameworks
like Argos and Harvested Reservoir Computing are pushing the boundaries of
multimodal reinforcement learning and energy-efficient Al. Additionally, research
into environmental vulnerabilities highlights the need for robust Al systems in
real-world applications. The emergence of startups like AMI Labs indicates a
growing interest in developing intelligent systems that bridge the gap between Al
and practical use cases.

KEY FINDINGS IMPLICATIONS

v Argos enhances multimodal - The integration of Al in infrastructure
reinforcement learning by grounding could lead to significant energy savings
outputs in visual and temporal evidence. and operational efficiencies.

v Harvested Reservoir Computing utilizes - Startups focusing on real-world

road traffic dynamics to create applications of Al may drive innovation and
energy-efficient Al solutions. competition in the sector.

v/ New research reveals that misleading - Addressing vulnerabilities in Al systems
text can compromise the safety of will be crucial for their safe deployment in
Al-enabled robots. public environments.

Key Metrics: £500,000 funding allocated to each of the 12 selected Al projects by
ARIA.; 245 proposals received for ARIA funding, indicating high interest in Al research.
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1. Multimodal reinforcement learning with agentic verifier for

Al agents

Category: Research

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

Topics: Reinforcement Learning, Multimodal Al, Automated Verification, Visual Hallucination
Mitigation, Spatial Reasoning

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

Argos is a verification framework designed to enhance the reliability of multimodal
reinforcement learning models by ensuring that their outputs are grounded in visual and
temporal evidence. Unlike traditional methods that reward only correct answers, Argos
evaluates the reasoning behind those answers, utilizing automated verification to confirm
the existence of referenced objects and events. Models trained with Argos demonstrate
improved spatial reasoning, reduced visual hallucinations, and better performance in
robotics and real-world tasks, all while requiring fewer training samples. This approach
addresses the safety and reliability concerns associated with Al systems that generate
plausible but potentially incorrect outputs in dynamic environments.

https://www.microsoft.com/en-us/research/blog/multimodal-reinforcement-learning-with-agentic-verifi

er-for-ai-agents/

2. LLNL: New Code Connects Microscopic Insights to the

Macroscopic World

Category: Research

Departments: Physics, Computer Science, Aerospace & Mechanical Engineering, Earth, Environmental
& Resource Sciences, Mathematical Sciences

Topics: Science & Research, Concurrent Simulations, Inertial Confinement Fusion,
Nonequilibrium Material Behavior, Phase Transitions

Impact Score: 25.0
Rubric Scores

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

Researchers at Lawrence Livermore National Laboratory (LLNL) and the University of
California, Davis have developed a new computational framework that integrates
atom-scale simulations with macroscopic hydrodynamics to enhance the understanding of
inertial confinement fusion processes. This framework allows for concurrent simulations of
atomic behavior and large-scale conditions, addressing previous limitations in modeling the
complex interactions during fusion experiments. The approach, tailored for LLNL's Tuolumne
supercomputer, has potential applications across various fields, including fusion research,
planetary science, and astrophysics. It enables the study of nonequilibrium material
behavior, such as phase transitions and chemical reactions, providing deeper insights into
material properties under extreme conditions.
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3. Turning city traffic into a computer: Novel approach to Al

could slash energy demands

Category: Research

Departments: Computer Science, Civil, Environmental & Construction Engineering, Electrical &
Computer Engineering

Topics: Edge Al, Harvested Reservoir Computing, Traffic State Prediction, Energy-Efficient Al

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 at Tohoku University's WPI-AIMR have introduced a novel artificial intelligence
framework called Harvested Reservoir Computing (HRC), which utilizes road traffic
dynamics as a computational resource. This approach aims to create energy-efficient Al
systems by leveraging existing traffic flow data, thereby reducing reliance on
energy-intensive hardware. The study found that prediction accuracy for traffic states peaks
at medium-density conditions, just before congestion, highlighting the potential for
high-precision traffic forecasting with minimal computational demands. The framework
suggests that social infrastructure, such as roads, can function as large-scale, continuously
operating computers, with implications for smart mobility and urban planning.

4. Misleading text in the physical world can hijack Al-enabled
robots, cybersecurity study shows

Category: Research

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

Topics: Al Ethics & Safety, Environmental Indirect Prompt Injection, Command Hijacking
Framework, Large Visual-Language Models

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

New research from UC Santa Cruz, led by Professors Alvaro Cardenas and Cihang Xie,
investigates environmental indirect prompt injection attacks on embodied Al systems, such
as self-driving cars and drones. The study reveals that misleading text in the environment
can hijack these systems' decision-making processes, posing significant security risks. The
researchers developed a framework called CHAI (command hijacking against embodied Al)
to demonstrate how attackers can manipulate large visual-language models (LVLMs)
through crafted text inputs. This work highlights the need for robust defenses against
emerging vulnerabilities in Al systems as they become more integrated into real-world
applications.

https://techxplore.com/news/2026-01-text-physical-world-hijack-ai.html
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5. Yann LeCun's new venture is a contrarian bet against large

language models

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

Topics: Generative Al, Abstract Representation Learning, Common Sense Reasoning,
Multimodal Data Integration, World Models for Robotics

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

JEPA is a novel system designed to learn abstract representations of the world from video
data, enabling it to make predictions in an abstract space rather than attempting to predict
every detail of the future. This approach aims to establish a foundation for common sense
reasoning in Al, which is essential for developing intelligent systems capable of real-world
reasoning and planning. The system is being trained on diverse data modalities, including
video, audio, and sensor data, with potential applications in complex industrial processes
and assistive technologies like smart glasses. The article emphasizes the necessity of world
models for reliable agentic systems, highlighting the limitations of current robotic
technologies that lack a comprehensive understanding of their environments.

https://www.technologyreview.com/2026/01/22/1131661/yann-lecuns-new-venture-ami-labs/

6. The UK government is backing Al that can run its own lab

experiments

Category: Research

Departments: Computer Science, Electrical & Computer Engineering, Chemistry & Biochemistry,
Biological Sciences, Industrial, Manufacturing & Systems Engineering

Topics: Al in Science, Al Nano-Scientist, Robot Chemist, Al for Battery Performance

Impact Score: 23.0
Rubric Scores

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

The Advanced Research and Invention Agency (ARIA) has selected 12 projects for funding,
doubling its initial budget due to the high quality of 245 proposals received. Each project,
receiving approximately £500,000, aims to demonstrate the capabilities of Al in scientific
research over a nine-month period. Notable projects include Lila Sciences' Al nano-scientist
for optimizing quantum dot experiments, a robot chemist from the University of Liverpool
that conducts multiple experiments simultaneously, and ThetaWorld, a London-based
startup developing an Al scientist to explore battery performance. ARIA's approach is
intended to assess the evolving role of Al in science and inform future funding strategies.

https://www.technologyreview.com/2026/01/20/1131462/the-uk-government-is-backing-ai-scientists-t
hat-can-run-their-own-experiments/
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7. PNNL's New Data Center Atlas Offers Open Data on US Data

Center Siting

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

Topics: Al Policy & Regulation, Data Center Siting, Infrastructure Planning, Open Data
Integration

Impact Score: 23.0
Rubric Scores

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

Researchers at the Pacific Northwest National Laboratory (PNNL) have developed the Data
Center Atlas, a public tool that provides detailed information on the distribution of data
centers across the United States and projections for future locations. The Atlas integrates
open-source data, allowing users to explore current data center sites alongside critical
infrastructure such as high-speed internet, electricity, and water resources. It features a
projection component that predicts where new hyperscale data centers are likely to be
established, aiding researchers and energy planners in evaluating growth scenarios. The
dataset is fully downloadable, promoting further research and collaborative infrastructure
planning.

8. Navigating Al Entrepreneurship: Insights From The
Application Layer

Category: Applications

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

Topics: Enterprise Al, Application Layer Solutions, Industry-Specific Al Applications, Al
Entrepreneurship, Sector-Specific Startups

Impact Score: 22.0
Rubric Scores

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

The article discusses the transition in the Al industry from a focus on infrastructure to the
application layer, emphasizing the potential for specialized solutions to industry-specific
problems. Andrei Radulescu-Banu, an entrepreneur with a background in mathematics and
engineering, argues that while infrastructure providers like OpenAl and Google compete on
generic solutions, the real opportunities lie in developing tailored applications for sectors
such as legal, medical, and insurance. He predicts significant growth in this application layer
over the next five years, paralleling historical trends observed during the dot-com era.
Radulescu-Banu's ambition to launch six startups within a year reflects the urgency and
competitive dynamics of this evolving landscape.
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9. Who's behind AMI Labs, Yann LeCun's ‘'world model' startup

Category: Business

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

Topics: Generative Al, World Models, Foundational Models, Real-World Applications

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

Yann LeCun has launched AMI Labs, a startup focused on developing "world models" to
create intelligent systems that understand the real world. The initiative aims to bridge Al
with real-world applications, positioning itself among leading Al research startups. Alex
LeBrun, formerly CEO of health Al startup Nabla, has taken the role of CEO at AMI Labs, with
LeCun serving as executive chairman. The startup is reportedly in discussions to raise
funding at a valuation of $3.5 billion, amid growing interest in foundational models that
address the limitations of large language models.

https://techcrunch.com/2026/01/23/whos-behind-ami-labs-yann-lecuns-world-model-startu

10. Thing-Like Robotic Hand Makes Life Resemble ‘'The Addams
Family'

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

Topics: Robotics, Autonomous Navigation, Object Manipulation, Logistics Automation,
Household Assistance

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

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

A new robotic system has been developed that can grasp objects from both sides and
navigate autonomously. This capability enhances its versatility in various environments,
allowing it to perform tasks that require manipulation of items with different orientations.
The design aims to improve efficiency in applications such as logistics and household
assistance. Further testing is needed to evaluate its performance in real-world scenarios.
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