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Innovative Al Solutions Transform Safety
and Manufacturing

Recent advancements in Al are making significant strides in both safety and
manufacturing sectors. The National Institute of Standards and Technology (NIST)
has unveiled the Safe Step model, which enhances fire evacuation strategies
through reinforcement learning. Meanwhile, CESMII's i3X platform aims to resolve
data management challenges in smart manufacturing, promoting better
integration across industrial teams. Additionally, NIST researchers have
pioneered a laser-assisted method for creating high-entropy alloys,
revolutionizing material production techniques.

KEY FINDINGS IMPLICATIONS

v NIST's Safe Step model predicts safe - Improved safety protocols could
evacuation routes during fires. significantly reduce fire-related injuries.
v CESMII's i3X platform addresses data — Streamlined data management may
integration issues in manufacturing. enhance operational efficiency in

: o facturing.
v/ Laser-assisted 3D printing enables the manutacturing

creation of high-entropy alloys. - Advanced alloy production techniques
could lead to stronger, more versatile
materials.
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1. New Al Model Shows How to Evacuate for Fires One Safe

Step at a Time

Category: Research

Departments: Computer Science, Civil, Environmental & Construction Engineering, Public Health
Sciences, Industrial, Manufacturing & Systems Engineering

Topics: Autonomous Systems, Reinforcement Learning, Dynamic Evacuation Routing, Toxic Gas
Prediction, Real-time Sensor Integration

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 at the National Institute of Standards and Technology (NIST) have developed
an Al model named Safe Step, designed to identify the safest evacuation routes during a
fire. Utilizing reinforcement learning, the model predicts the evolution of a fire and adjusts
evacuation recommendations based on real-time sensor data, rather than relying solely on
static building conditions. Safe Step incorporates a fire safety metric, the fractional effective
dose (FED) of toxic gases, to determine the safest routes, consistently outperforming
traditional algorithms in test scenarios. The model can be integrated with dynamic
emergency exit displays to guide occupants effectively as conditions change.

2. How CESMII's i3X Is Ending Manufacturing's APl Chaos

Category: Business
Departments: Industrial, Manufacturing & Systems Engineering, Computer Science
Topics: Enterprise Al, Data Integration, Smart Manufacturing, API Management

Impact Score: 21.0

Rubric Scores

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

Jonathan Wise from CESMII discusses three critical imperatives for smart manufacturing and
introduces i3X as a solution to address data management challenges within industrial
teams. The i3X platform aims to streamline data integration and eliminate the complexities
associated with multiple application programming interfaces (APIs) in manufacturing
environments. This initiative seeks to enhance operational efficiency by providing a
cohesive framework for data utilization in smart manufacturing processes.

https://www.industrialsage.com/smart-manufacturing-imperatives-i3x-cesmii
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3. NIST Researchers Discover a New Way to Whisk Alloys

Together With Lasers

Category: Research

Departments: Metallurgical, Materials & Biomedical Engineering, Aerospace & Mechanical
Engineering, Industrial, Manufacturing & Systems Engineering

Topics: Al Hardware, Laser-Assisted 3D Printing, High-Entropy Alloys, Real-Time Process
Observation

Impact Score: 21.0
Rubric Scores
Research Relevance: 4 Educational Value: 3 Innovation / Novelty: 5

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

Researchers at the National Institute of Standards and Technology (NIST) have developed a
novel method for creating high-entropy alloys (HEAs) using laser-assisted 3D printing, which
allows for the mixing of multiple metals at the atomic level. This technique addresses the
challenge of achieving uniform alloy composition, as traditional methods often result in
separation due to differing metal properties. The team utilized the Advanced Photon Source
at Argonne National Laboratory to observe the melting and solidification processes of the
alloys in real time, confirming the effectiveness of their approach. The findings, published in
the journal *Additive Manufacturing*, suggest that this method could enhance the
production of both HEAs and conventional alloys.

https://www.nist.gov/news-events/news/2026/06/nist-researchers-discover-new-way-whisk-alloys-toge

ther-lasers
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