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Al Innovations Transforming Infrastructure
and Energy Management

Recent advancements in Al are significantly impacting infrastructure and
manufacturing sectors, particularly in traffic management and energy efficiency.
The CMU Robotics Institute's new tool, World2Rules, aims to predict airport traffic
to prevent collisions, while NVIDIA's Genesis Mission seeks to leverage Al for
scientific progress in energy. Additionally, partnerships in the robotics ecosystem
are enhancing the deployment of physical Al across industries. These
developments highlight the growing intersection of Al with real-world
applications, promising improved operational efficiencies.

KEY FINDINGS IMPLICATIONS

v World2Rules Al tool developed to predict - Enhanced safety in airport operations

airport traffic collisions. could lead to fewer accidents.

v NVIDIA's Genesis Mission focuses on - Al's role in energy management may

Al-driven energy advancements. drive sustainable practices and
innovations.

v Robotics training methods are evolving

to bridge lab and real-world applications. - Improved robotics training could
accelerate automation in manufacturing
and other sectors.

Key Metrics: Frontier firms now utilize 3.5 times more Al intelligence per worker.;
Large-scale power grid dataset covers 48 U.S. states.
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1. New Al tool predicts airport traffic to avert devastating

collisions

Category: Research

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

Topics: Autonomous Systems, Collision Prediction, Traffic Management, Al in Aviation

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 the CMU Robotics Institute's AirLab developed an Al system named
World2Rules, designed to enhance airport traffic management by predicting potential
collisions. Utilizing the Pittsburgh Supercomputing Center's Bridges-2 supercomputer, the Al
analyzes airport data and historical crash reports to assist human controllers in identifying
risks before they occur. The findings are detailed in a paper available on the arXiv preprint
server.

https://techxplore.com/news/2026-05-ai-tool-airport-traffic-avert.html

2. Al training method helps robots carry lab-learned skills into

real-world tasks

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

Topics: Robotics, Simulated Training Methods, Real-World Task Adaptation, Physical Interaction
Skills

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

A new Al-based method co-developed by Dr. Alireza Rastegarpanah from Aston University
aims to enhance the training of robots for real-world tasks, particularly those involving
physical interaction. The method addresses the challenges of collecting real-world data,
which is often costly, time-consuming, and unsafe. By utilizing simulations, this approach
could improve the practicality and reliability of advanced robotic systems in performing
specific tasks.

https://techxplore.com/news/2026-05-ai-method-robots-lab-skills.html
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3. Powering the Next American Century: US Energy Secretary

Chris Wright and NVIDIA's lan Buck on the Genesis Mission

Category: Business

Departments: Electrical & Computer Engineering, Computer Science, Public Health Sciences, Civil,
Environmental & Construction Engineering

Topics: Al in Energy, Al Supercomputing, Electricity Grid Modernization, Scientific Discovery
with Al

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 the SCSP Al+ Expo, U.S. Energy Secretary Chris Wright and NVIDIA Vice President lan
Buck discussed the critical intersection of Al and energy in maintaining American leadership
in both fields. They emphasized the U.S. Department of Energy's Genesis Mission, which
aims to leverage Al for scientific discovery, with NVIDIA contributing advanced
supercomputing capabilities. The collaboration includes the construction of two Al
supercomputers at Argonne National Laboratory, Equinox and Solstice, which will utilize a
combined total of 110,000 GPUs to enhance research capabilities. Wright also highlighted
the need to modernize the U.S. electricity grid to support the growing energy demands of Al
technologies.

https://blogs.nvidia.com/blog/energy-secretary-chris-wright-ian-buck,

4. Nvidia Taps Robotics Ecosystem to Scale Physical Al

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

Topics: Robotics, Synthetic Data Utilization, Digital Twins for Validation, Adaptable Autonomy,
Software-Defined Systems

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 is advancing the deployment of physical Al in various industries, including
manufacturing and healthcare, through partnerships with companies like ABB and Agility.
The focus is on developing reliable systems that can operate effectively in real-world
environments, necessitating improvements in data quality, simulation accuracy, and safety
testing. Akhil Docca emphasizes the importance of using synthetic data and digital twins to
validate Al systems before deployment, addressing the gap between general robotics
capabilities and specific operational requirements. The shift in the robotics industry towards
adaptable autonomy is driving Nvidia to create more flexible, software-defined systems that
can easily adapt to diverse tasks and environments.

https://aibusiness.com/robotics/nvidia-taps-robotics-ecosystem-scale-physical-ai
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5. Microsoft at NSDI 2026: Advances in large-scale networked

systems

Category: Research

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

Topics: Large Language Models, Key-Value Cache Sharing, Protocol Model Generation, Video
Analytics Benchmark, Optical Network Resilience

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

The USENIX Symposium on Networked Systems Design and Implementation 2026 (NSDI '26)
will feature significant contributions from Microsoft, with 11 accepted papers addressing
advancements in datacenter networks, Al systems, and cloud infrastructure. Notable
projects include DroidSpeak, which enhances throughput for large language models (LLMs)
by sharing key-value caches, and Eywa, which automates protocol model generation from
natural language, identifying 33 bugs in existing network protocols. Additionally, Octopus
presents a switch-free design for memory pods that improves RPC speeds, while HEDGE
optimizes optical network resilience. The symposium will also showcase AVA, a benchmark
for video analytics that achieves 75.8% accuracy in complex scenarios.

https://www.microsoft.com/en-us/research/blog/microsoft-at-nsdi-2026-advances-in-large-scale-netwo

rked-systems/

6. Timer-XL: A Long-Context Foundation Model for Time-Series

Forecasting

Category: Research

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

Topics: Generative Al, Long-Context Processing, Time-Series Forecasting, Decoder-Only
Transformer

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

The article discusses Timer-XL, a decoder-only Transformer foundation model specifically
designed for time-series forecasting. It aims to enhance the model's ability to process
long-context data, which is critical for accurate predictions in time-series applications. The
findings indicate that Timer-XL outperforms existing models in handling extended
sequences, thereby improving forecasting accuracy. The research contributes to the
understanding of how decoder-only architectures can be effectively utilized in time-series
analysis.

https://towardsdatascience.com/timer-xl-a-long-context-foundation-model-for-time-series-forecastin
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7. DOE and NVIDIA Detail Genesis Mission Plans at SCSP Al+

Expo

Category: Research

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

Topics: Al in Energy, Energy Production Optimization, Al for Energy Management, Scientific
Advancements with Al

Impact Score: 23.0
Rubric Scores

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

At the SCSP Al+ Expo, U.S. Energy Secretary Chris Wright and NVIDIA representatives
presented the Genesis Mission, an initiative focused on leveraging Al for scientific
advancements in energy. This initiative is a result of ongoing collaboration between NVIDIA
and the U.S. Department of Energy. The mission aims to utilize Al technologies to enhance
energy production and management.

8. How frontier firms are pulling ahead

Category: Business

Departments: Computer Science, Industrial, Manufacturing & Systems Engineering, Marketing,
Management & Supply Chain

Topics: Enterprise Al, Al Workflow Integration, Advanced Al Tools, Codex Utilization, Complex Al
Applications

Impact Score: 23.0
Rubric Scores
Research Relevance: 4 Educational Value: 4 Innovation / Novelty: 5

Practical Impact: 5 Interdisciplinary Potential: 3 Ethical / Policy Implications: 2

B2B Signals reports that frontier firms, defined as those in the 95th percentile of Al usage,
now utilize 3.5 times more intelligence per worker compared to typical firms, an increase
from 2 times a year ago. This advantage is primarily attributed to the depth of Al integration
rather than mere activity, with message volume accounting for only 36% of the gap;
deeper, more complex Al applications are driving the difference. Additionally, frontier firms
are increasingly adopting advanced tools, such as Codex, with a notable 16-fold increase in
usage per worker compared to typical firms. The research emphasizes that organizations
should focus on embedding Al into workflows and transitioning from basic access to more
sophisticated, delegated tasks to fully leverage Al's potential.

https://openai.com/index/introducing-b2b-signals
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9. NVIDIA and ServiceNow Partner on New Autonomous Al

Agents for Enterprises

Category: Business

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

Topics: Enterprise Al, Autonomous Desktop Agents, Open Benchmarking Suite, Workflow
Intelligence

Impact Score: 23.0

Rubric Scores

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

At ServiceNow Knowledge 2026, NVIDIA and ServiceNow announced advancements in
enterprise Al with the introduction of Project Arc, an autonomous desktop agent designed
for knowledge workers. This agent integrates with the ServiceNow Al Platform to enhance
governance, auditability, and workflow intelligence, enabling it to perform complex,
multistep tasks while adhering to enterprise security protocols. The collaboration leverages
NVIDIA's OpenShell for secure agent execution and emphasizes the importance of open
models and domain-specific skills for adaptability in enterprise environments. Additionally,
the companies are developing NOWAI-Bench, an open benchmarking suite to evaluate the
performance of enterprise Al agents.

https://blogs.nvidia.com/blog/servicenow-autonomous-ai-agents-enterprises

10. Building realistic electric transmission grid dataset at

scale: a pipeline from open dataset

Category: Research

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

Topics: Al in Energy Systems, Large-Scale Power Grid Modeling, AC Optimal Power Flow
Analysis, Public Dataset Utilization

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

Researchers have developed a pipeline for constructing large-scale, transmission-level
power grid models using only publicly available data, resulting in a dataset that covers 48
U.S. states and interconnection networks. These models enable AC optimal power flow
(AC-OPF) analysis, facilitating the study of congestion, capacity, and demand siting without
reliance on proprietary data. The dataset includes realistic representations of transmission
corridors, substations, and generators, allowing for physics-based investigations into
infrastructure constraints and potential upgrades. This work addresses the challenges posed
by restricted access to grid data, providing a valuable resource for researchers and
practitioners in power systems analysis.

https://www.microsoft.com/en-us/research/bloa/building-realistic-electric-transmission-grid-dataset-at-

scale-a-pipeline-from-open-dataset/
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